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SUGGESTIONS FOR A NEW SYSTEM OF ROYALTY PAYMENT 
FOR TEAK FORESTS IN BURMA WORKED BY 
LESSEES UNDER PURCHASE CONTRACT, 

{ Contributed, | 

1. Under the system at present in furce, which is the only one 
ever employed for lessees of teak forests in Burma, cither the 
lease of the forest is put up for tender, the sum tendered being 
the rate of royalty to be paid per ton on the outturn which arrives 
at duly appointed measuring stations: or the royalty payable 
under similar conditions is fixed by negotiation. The Forest | 
Department girdles the trees, which the lessees undertake to fell 
and extract together with any dead and fallen timber which may 
be found on the ground, Under this method, although in most 
leases the rate of royalty varies to some extent with the quality 
of the timber, it is to the lessees’ advantage to extract as much as 
possible of the high quality timber which yields a high return on 
the time and money spent on extraction, and to deal as little as 
possible with the poor quality timber, which yields a profit bat not 
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a large profit. It is the business of the Forest Department to see 
that the lessees do not delay extraction and do not leave 
unextracted any timber which can be extracted at a profit. This 
is defined in the lease as “ marketable” timber, and the word 
“marketable” gives rise to much discussion to put it mildly. The 
Forest Officer has frequently to bring to notice delay in felling, 
logging, dragging, and carting or floating; this delay is more or 
less immaterial to the lessees, provided that the capital laid ont by 
them in plant and dragging power, and the supervising staff main- 
tained by them, are kept working at full pressure: whereas delay 
in receipt of revenue by Government is of great importance. 
Again, loss of timber in transit by floating to measuring stations 
may be of considerable extent, and is often disregarded by lessccs, 
from which it is inferred that they find it more profitable to employ 
their staff and dragging power on bringing forward more logs to 
the floating stream than in rescuing old logs, In this case the 
loss sustained by Government is obvious, 2 

2. The object of the new system now suggested is to make 
the lessees interested equally with Government in avoiding delay 
in felling and dragging, or waste in logging, in launching logs to 
the extent and at the time economically most convenient, and in 
making adequate arrangements whereby all logs launched shall 
arrive at measuring stations with the least possible delay. The 
system may be outlined as follows :-— 

(t) Royalty to be fixed per girdled tree, one all-round rate 
for every tree, whether standing girdled at the time 
of tender, or to be girdled within a definite term 
of years : but trees girdled merely for sylvicultural 
reasons and held to be unmarketable should not be in- 
cluded for payment of royalty. There would be no 
charge for dead and failen trees. This rate could be 
fixed by tender as at present. The unit of forest to 
be tendered for would be fixed as found convenient 
in every case. Separate rates might be tendered for 
different areas in one forest, and so on; the elasticity: 
of the system would be one of its advantages. All 


, 
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firms who have worked teak forests in Burma would 
have little difficulty in calculating the average outturn 
which has been obtained per tree girdled in forests 
where they have worked. In forests where they have 
not worked, adequate inspection by a competent man 
of experience should enable them to decide. 


(2) As the trees stand three years after girdling before the 


(3) In 


lessees may fell them, the actual payment of the 
royalty would be distributed over a term of years, in 
some such method as the following :— 

One-third on or before the date on which the trees 

become ripe for felling. 
* One-third one year later. 

One-third one year later. . 
But this arrangement would be regulated by the known 
average facilities for extraction. 
forests in which a firm has been working under the 
old system and is to change to the new, for several 
years after the expiry of the old lease timber felled 
under that lease, but not yet paid for, would be 
coming forward. In this case the old system of 
measuring for royalty payments would continue for 
these old logs. 


(4) As an alternative to (3),a valuation might be struck 


for all logs known to be left unextracted at the end 
of the old lease, and these could be paid for by a 
lump sum without measurement, in two or three equal 
annual instalments. 


(5) The control of the Forest Department would be 


maintained entirely in the forest at stump, and the 
department would not be concerned with the timber 
after it left the stump. This is as it should be, in 
view of the relative size of the staff maintained by 
the lessees and the Forest Department. Hammer 
marking would be done only by the contractors, with 
their property and classification marks, 
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3. Under the present system some ten Imperial officers of the 
Forest Department are employed every rains in measuring lessees’ 
timber for royalty: under the system now proposed the services 
of these men could be used on works of improvement in the forest, 
and in checking lessees’ fellings at stump. 

4. The result of this system should be that the more market- 
able timber the lessees can obtain from the trees girdled and sold 
to them, and from the dead and fallen trees which they find, the 
greater will be their profit: and not a stick of marketable dead 
timber should remain in a compartment aftera firm has worked it. 
Would one could say that of every compartment inspected now 
after the lessces have left it! Low quality timber which at present 
is left behind to rot or burn would be brought into the market and 
so lower the price of teak to the small consumer. 

5. As far as can be foreseen, the only dispute that could arise 
would be as to whether a girdled tree is to be fairly classed as 
containing marketable timber, or not: to obviate dispute, it might 
be arranged that every girdled tree objected to by the lessees could 
be sold standing by Government to local traders, or be otherwise 
disposed of. The lessees would not care to have outsiders working 
in the same forests as themselves, and so would avoid making 
unreasonable objections. 

6. The condition inserter! in all existing leases, that no green 
ungirdled trees may on any account be felled, should be rigidly 
adhered to in the new leases: it is the mainstay of our check on 


lessees’ work, 


TEAK WORKING-PLANS IN BURMA. 
RY H.W. A. WATSON, LF 8. 
t. PAST WORKING-PLANS. 
When the preparation of working-plans for the teak forests 


of Burma was started, the existence of vast areas over which only 
one species was marketable limited the choice to the Selection 


system, ‘ 
The general type of forest varying little and the system 


of working being fixed, a sameness in the plans was inevitable, 
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The Tharrawaddy Working-plans, compiled thirty years ago, 
have since served as models. Most of the variations from these 
standard types have tended towards idiosyncrasies that might with 
advantage have been suppressed, eg., more sketchy field work, 
compartment boundaries laid down on paper only, countings over 
a smaller percentage of the total area or to include only trees of 
the major species above a certain girth and a tendency to waste 
paper theorising on inadequate data. 1 

(2) Basis of proposals—Proposals were based on a division of 
the area into compartments, counting of the growing stock over a 
percentage of each compartment and the age of exp loitability, as 
fixed by ring countings. 

The felling rotation was usually fixed at thirty years, pane 
because this period represented roughly the time taken by a teak 
tree of 6 fect girth to attain to 7 feet in girth and partly because 
it was a convenient multiple of the age of exploitability, usually 
fixed at 150 or 180 years. 

The stock calculated to exist on the whole area was reduced 
by arbitrary percentages, assumed to represent the trees unlikely 
to reach maturity, and the yield for the period was fixed at the 
number of trees that were calculated to reach the maturity girth 
plus half the surplus stock. 

Areas to be girdled over were allotted for each subperiod, or 
fixed fraction of the felling rotation, on the principle of an 
approximately equal yield for each subperiod, occasionally combined 
with the allotment of roughly equal areas, 

(3) Criticisms,—Calculations of stock based on countings over 
a fraction of the area can never be accurate; but in dealing with 
large areas, countings over the whole are rarely possible and it 
seems reasonable to suppose that when carried out in carefilly 
selected sample plots over at least 25 per cent. the margin of error, 
while variable in the case of individual compartments, is not great 
in the aggregate. 

The smaller the percentage enumerated, the greater will be 
the margin of error, and in this connection the later tendency to 
more sketchy field work and the substitution of linear valuations 
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for fixed sample areas has in my opinion greatly reduced the value 
of the later working-plans. 

(4) One of the chief causes of inaccuracy in enumerations lies 
in the classification of sound and unsound trees. Defining unsound 
trees as non-yield trees, 2¢, not up toa certain specification, does 
not eliminate the personal element and in many instances trees 
cannot be classed standing. 

Obviously the only safe method of classifying is that adopted 
in some recent plans of excluding as unsound only such trees as are 
obviously useless for timber, 

(5) The allotment of compartments to be girdled over has 
generally been on the principle of putting those richest in mature 
stock in earlier subperiods and relegating the poorer compartments 
to the later subperiods. The relative accessibility and state of 
regeneration have not been considered. 

There are, for instance, in the Shweli forests of the Ruby 
Mines Division and probably in other divisions, easily accessible 
areas which prior to British rule suffered from depletion of the 
younger stock for posts and timber, the older and larger trees 
being left as too unwieldy to move by native methods. The 
regeneration of teak in. these compartments, fostered by heavy 
bamboo extraction, is excellent. Such compartments could with 
advantage be allotted to the earlier subperiods and heavy girdling 
be prescribed for them. 

(6) The girdling prescriptions apparently contemplate an even 
distribution of the girdling incidence over the whole area, whereas 
it would often be more advantageous to girdle heavily in compart- 
ments where the regeneration is good, reducing the incidence 
elsewhere in proportion. 

(7) Prescriptions for exploiting species other than teak have 
been vague and of little value. 

(8) Prescriptions for work other than girdling and climber 
cutting have usually been wanting in clearness and frequently 
proved impracticable. The older plans slavishly copied their 
predecessors in prescribing fire-protection and the later plans, when 
criticism of fire-protection was no longer heresy, went to the 
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opposite extreme, Tack of labour, competent subordinates and 
in many cases lack of funds combined to keep improvement 
fellings in arrears. Another cause, however, contributed largely to 
delay this work and to confuse the subordinate staff, namely, the 
different opinions of individual Divisional Officers on the subject of 
what constitutes. efficient improvement fellings. Some accepted 
that the elimination of useless species obviously injuring teak 
sufficed, whilst others wished the elimination of practically every- 
thing in the vicinity of teak groups. The former method allowed 
of the prescribed area being, almost, if not quite, worked up to. 
The latter caused arrears from the beginning. The effect of these 
divergent views on the subordinate brain, combined with frequent 
changes in the personnel of the Divisional Forest Officer, may be 
imagined. 
2, PROBABLE TREND OF FUTURE WORKING-PLANS. 

(9) OF late years there has been an increasing tendency to 
criticise the ‘Selection’ system and a growing desire fora more 
uniform method of working. The ‘Uniform’ system has been put 
forward as the system of the future, and while much may be said 
in its favour, its general introduction would mean an unjustifiable 
sacrifice of promising trees. Its suitability must, therefore, be 
limited for many years to come, ' 

It must, moreover, always be borne in mind that we have to 
deal with forests containing, besides teak, many species, the 
possible economic value of which and their sylvicultural require- 
ments, individually or in correlation with those of teak, are 
unknown to us, and until we know our forests more thoroughly 
any drastic change in the system of working would be rash, 

Whilst not accepting the ‘Uniform’ system on the grounds 


‘that to effect its introduction involved unjustifiable sacrifice of 


immature trees, the consensus of opinion as expressed at a con- 
ference in 1910 was in favour of a more concentrated method 
of working. The conference was generally in favour of introduc- 
ing a modification of the ‘Uniform’ system by combining the 
‘Selection’ method with heavy repeated improvement fellings 
concentrated in one block during each felling period. 
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Assuming a period of 30 years and the area opérated on by 
these improvement fellings to equal one-fifth of the whole area, 
the position in this block during the varions stages of a 150-year 
rotation would be as follows :— 

(i) At the end of 30 years on completion of improvement 
fellings and the first girdlings-— 
(a) Ordinary ‘Selection’ stock aged 30 to 150 years. 
(4) New ‘Uniform ' crop aged 0 to 30 years. 
(ii) At the end of 60 years after the second girdlings are 
completed— : 
{a) Ordinary ‘Selection’ stock aged Go to 150 years. . 
(4) New ‘Uniform’ crop aged 30 to 60 years. ' 
(ec) New crop aged a to 30 years in the blanks feft 
i by the second girdlings. 
(ii) At the end of 90 years after the third girdlings are 
completed— 
(a) Ordinary ‘Selection’ stock aged 90 to £50 years. 
(6) New ‘Uniform’ crop aged 60 to 90 years. 
(c) New crop aged 30 to 60 years. 
(d@) New crop aged o to 30 years in blanks telt by 
the third girdlings, and so on. 
At the close of the rotation after the fifth girdlings have 
been completed— 
: (a) Nil. 
(6) A ‘Uniform’ stock aged 120 to 150 years. 
(c) New crop aged go to 120 years in blanks from 
second girdlings. 
(@) New crop aged 60 to 90 years in blanks from 
third girdlings. 
(2) New crop aged 30 to Go years in blanks from 
fourth girdlings, and so on. 

It is obvious that the heavier the first girdlings arc, the more 
uniform will be the final crop and that in the absence after the 
first period of special aid, such as improvement fellings, bamboo 
extraction or gregarious Aowering of the bamboo, the stocking: 
: outside that induced during the first period may be negtigible. 
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Work in other blocks would be restricted to the removal of 
the surplus stock by ordinary selection methods until each in turn 
was dealt with on the lines laid down for the first block. 

A system on these lines when properly developed will probably 
form the future system for the Burma teak forests, 

(10) Some of the drawbacks to the system above indicated 
appear to be ;~- 

() With our interest centered in teak we are apt to overlook 
the possible value of other species with a few exceptions, 
We forget that we know practically nothing of the 
bulk of the species that constitute our teak forests and 
propose recklessly cutting them out to make room for 
the major species, ; 

Gi) While concentrating our attention on one block during 
cach period, we propose reducing the stock in the four 
other blocks during varying periods without in any 
way compensating by helping the growth. Thus the 
fifth block will have passed through four girdling 
periods before its turn for improvement fellings falls 
due. 

Gii) Rigid adherence to a girth limit when girdling will react 
adversely in cases where animmature tree dominates 
promising groups of young stuff. 

3. SUGGESTIONS FOR FUTURE WORKING-PLANS, 

(1t) The following is a summary of my tenets regarding the 
sylviculture of teak :— 

(i) Ingress. of light induces profuse regeneration ; but only 
exceptionally can the young plants survive without 
help. 

Observations convince me that teak regeneration receives an 
enormous impetus when bamboos flower gregariously, That there 
arc not marked age-classes in the furest tu correspond with past 
flowering cycles is due to the fact that in the absence of help, teak 
seedlings get exterminated over the greater part of the flowered 
aréa within five years after the flowering has taken place. Where 
the competition is with grass or a light growth, promising groups 
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survive on suitable soils. Creepers and evergreen undergrowth are 
the deadliest enemies. Dendrocalamus Hamiltonti flowered exten- 
sively throughout the Shweli furests some five years ago and for 
the most part failed to re-establish itself. Teak regeneration in the 
flowered arcas ison the whole good; but varies considerably. In 
places there are patches of young teak, 15 feet high, resembling 
plantations. In other places the plants have been suppressed hy 
the surrounding growth and in patches they have been exterininated 
by wild elephants. Detailed examination of one flowered area 
revealed smothered seedlings. In fact the patch examined reminded 
one of an abandoned plantation. 

Similar smothered patches have been noted in an area where 
Dendrocalamus strictus flowered some ten years ago. 

Where Dendrocalamus membranacens flowered three years ago 
the impetus to regeneration is not marked, This I attribute partly 
to the fact that the flowering was straggling, sporadic rather than 
gregarious, and partly to the dense high clumps of the bamboo 
even when dead giving considerable shade, It is possible that past 
flowering of the Kyathaung has been of a similar nature, 

Everywhere under ‘tin’ bamboo, large patches of advance 
growth are to be found. 

lleavy elephant grazing docs not markedly favour regenera- 
tion. Apparently the trampling consolidates the soil too much. 

Gi) [ am convinced therefore that the ‘ Uniform’ method is 
eminently suited to teak. The general tendency of 
the species is to occur in groups of approximately 
equal age rather than singly and under certain condi- 
tions it forms approximately cven-aged crops over large 
areas, Such conditions would be induced in evergreen 
forest when circumstances combined to temporarily 
oust the evergreen and jin most cases probably are 
directly attributable to the intervention of man. 

Asan example may be instanced the Mong Hang forests in 
the Southern Shan States. Here we have a practically even-aged 
crop of teak and pyingado over 300 years old standing on the 
remains of ancient fortifications and on land that at one time was 
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thickly populated. Apparently as the population decreased and 
cultivation was abandoned teak got a start. Heavy cattle grazing, 
which noticeably favours teak, was probably responsible for its lead 
in the first instance, 

There are, moreover, numerous instances throughout Burma 
of even-aged teak crops appearing on abandoned cultivation, 

In the accessible parts of the Shweli forests we have even- 
aged groups of teak as a result of heavy and continued extrac- 
tion of bamboos and other species. These have all been induced 
within the past 25 years, as it is only recently that such extrac- 
tion has been really heavy. 

Alluvial teak patches are frequently even-aged. 

(iii) We must admit that the ‘Selection’ system uncombined 

with improvement fellings is unsuitable for forests in 

-which only a fraction of the species constituting the 
crop is saleable. The drain on the species worked 
would eventually lead to their extermination. 

Combined with light improvement fellings, eg, removal of a 
proportion of the unsaleable crop roughly equal to that of the 
saleable crop removed, we may maintain the balance but make no 
progress, 

Combined with heavy improvement fellings, we increase the 
proportion of the major species by groups of roughly the same age 
and consciously or unconsciously in such areas are progressing 
from the ‘Selection’ towards some form of the ‘ Uniform’ system. 

(12) My suggestions are briefly as follows :— 

Caltection af data-—(i) Compartments should be chosen 
with easy natural boundaries. Whether or not these 
are demarcated by the working-plan officer or left 
to be demarcated when operations under the plan 
commence seems immaterial. 

(ii) The estimate of stock should be by sample areas extend- 
ing over at least 25 per cent. of the total area, the 
percentage of area counted being highest in the richer 
parts. I disagree entirely with the use of linear valua- 
tions for the collection of working-plan data, These 
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are useful and handy for brief surveys for reserve 
proposals or rough working schemes; but too rongh 
and inaccurate for working-plans. Their location and 
future check is difficult, consequently their execution 
cannot be entrusted to subordinates, If carried out by 
the working-plan officer they waste time that would 
be more suitably spent on other work. 

iii) All trees in sample areas should be enumerated; the 
major species by foot classes; Jess important species, 
likely to prove of market value, in two classes (3° to 7’ 
and over 7’ or 3’ to 8” and over 8" according to species) 
and unimportant species in one class (over 3'). No 
attempt need be made to enumerate scedlings; but 
notes should be kept and the relative abundance of 
those of the major species should be recorded on a 
stock map. 

When the agency of enumeration is not a gazetted officer, the 
saving in time and money derived by restricting the enumerations 
to certain classes of certain species is not great and some 
knowledge of the relative density of the important species seems 
essential. 

(iv) Only trees so decayed as not to yield a log should be 
classed as unsound, These may be enumerated in one 
class (over 3’) for each species or group of species 
enumerated. 

(v) Two stock maps should be prepared, one to show the 
distribution of forests by types, the other to show the 
distribution of the regeneration of the principal species. 

(vi) In the absence of adequate data, to the contrary, it may 
be assumed that it takes a teak tree 1§0 years to 
attain a girth of 7’ and the rate of growth for other 
species may be assumed to correspond. 

Prescriptions.—(i) Thirty years represent roughly the time 
required for a teak tree of 6° girth to attain to 7’ girth 
and should be accepted as the felling period. Each 
sphperiod should be of five years’ duration, 
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No allowance need be made for trees that will not survive for 
girdling, It may safely be assumed that the margin of error in 
calculating will suffice to cover such loss. 

(ii) The calculated surplus should be spread over two or 
more periods, : 

(iii) The yield as calculated should be fixed and used as a 
check. Full allowance should, however, be made for an 
excess or deficit, resulting from sylvicultural considera- 
tions during girdling operations, 

(iv) Equal areas should be allotted to each subperiod, com- 
bined, if possible, with the allotment of a roughly 
equal yield; but this last should be a very secondary 
considcration, 

Compartments accessible to the extraction of species other 
than teak should be placed in the first subperiodic block. Where 
no such compartments exist, any that it is thought can be rendered 
accessible to such extraction during the first period should be so 
allotted. Failing either, compartments accessible to bamboo 
extraction should be placed in this block. \With the hoped-for 
amalgamation of working-plans by forest divisions, there will 
always be compartments that are or can be rendered accessible in 
each division, 

{v) The girth limit for sound teak in girdling operations 
should ordinarily be 8’ for moist and 7’ for dry forest. 

In the accessible compartments, placed in the first subperiodic 
block, the girdling limit should be lowered to 7’ for moist and 
6" for dry forest and the girdling officer should have power to 
lower this limit in cases where sylvicultural considerations demand 
the removal of trees that are suppressing promising groups of 
smaller stuff. 

Girdling in the first subperiodic block should be with the 
object of inducing a uniform crop. It should he heavy with a 
enrresponding reduction of its incidence in other blocks. 

(vi) The compartment in the first block should be scheduled 
with estimates for species other than teak and Marking 
for trade fellings prescribed, the extraction to be either 
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contemporaneous with that of the teak girdlings or 
during the period while girdlings are maturing. If 
possible the marking should be done in conjunction 
with girdling or a year before so that it may be 
inspected at the time of girdling. This block shonld 
not be kept longer under exploitation than is abso. 
lutely necessary. 

(sil) Laprovement feltings —The iain consideration in ‘con- 
nection with improvement fellings should be to as 
far as possible replace our present wasteful methods of 
hacking out and burning species that are not immedi- 
ately saleable by inducing traders to extract these, 
Where such exploitation is hampered by restrictions, we 
should endeavour to remove these, It is economically 
better to mark trees and allow their extraction free 
of royalty than to spend money on felling and 
burning them, Of course in the easily worked places 
we can obtain the full royalty; but in hitherto 
unworked areas our money might frequently be better 
spent on an extraction path than on improvement 
tellings. 

For purposes of improvement fellings, we may class the forests 
in three groups :— 

(#) Areas that are accessible or that can with little difficulty 
be rendered accessible to extraction of all species, 

(6) Areas accessible to bamboo extraction, 

(c) Areas unlikely to be rendered accessible during the first 
period of the working-plan. 

As much as possible of group (a) should go into the first sub- 
periodic block. When trade fellings have been completed improve- 
ment fellings will consist in eliminating the rejections unsound, 
Jicus-bound and really useless species (unless haply we have 
managed to get this done by the extractor), the cutting back of 
damaged stems, climber-cutting and generally tidying up the area, 
Further improvement fellings to help the young growth will 
probably be necessary every five years till the close of the period, 
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Staff and labour difficulties will probably prevent our paying 
much attention to group (4) unless the forests fall into the first 
subperiodic block ; but as bamboo cutting will not be called for, it 
may be possible to arrange for the felling of overmature and 
uscless trees suppressing seedlings of the major species. 

Improvement fellings in group (¢) should be confined to the 
elimination of ficus-bound trees and obviously useless species, 
marked if possible in conjunction with girdling operations, together 
with the cutting of climbers on the major species. This work 
could conveniently follow girdling, its main object being to 
maintain the proportion of teak as compared with other species. 
The trees having been marked the work of cutting them out can 
be given on contract and even the most stupid subordinate will 
have no excuse to go wrong in its execution, 

If improvement fellings on the lines indicated are prescribed, 
there séems no reason why the area of a working circle should not 
be gone over during each period. 

Even confining improvement fellings proper to accessible areas 
we shall have enough to occupy our attention for one period and 
at the end of this time the radius of accessibility will probably 
have increased. The present methods of exploitation show little 
advance on those of prehistoric times. Any large increase in the 
value of timber will probably revolutionise them. In the mean- 
time cutting ont and wasting material that in thirty years’ time may 
have a selling value is to be deprecated. 

A schedule for improvement felling work on the lines 
indicated should be drawn up and rigidly adhered to with the one 
proviso, that in case of gregarious bamboo flowering other work he 
temporarily suspended, if necessary, to allow of full advantage 
being taken of the impetus to regeneration anticipated from the 
flowering. In such flowered areas all other species should be 
sacrificed to the welfare of the saleable species. 

Will) Clinber-cutting should be carried out at the same 
time as improvement fellings and outside the first 
block should be restricted to climbers on the major 
species, We can never hope to climinate climbers and 
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by confining cutting to those on the principal Species 
we free them alone from a handicap and economise 
in time and money The prescription that climbers 
should be cut in two places may safely be omitted, as 
the likelihood of this contingency is so rare as to 
border on the miraculous, 

(ix) Fire-protection should be considered broad-mindedly and 
apart from past traditions, I de not believe that 
fire-protection is anywhere necessary in the interests 
of teak though it undoubtedly favours certain other 
species, such as pyingado and kanyin, ‘Temporary 
fire-protection may be advisable after heavy improve- 
ment fellings but even here I doubt its necessity. In 
these areas in moist forest a dense undergrowth soon 
springs up which prevents heavy fires. Dry forests do 
not lend themselves to heavy improvement fellings. 
Early systematic burning will probably prove an 
efficient substitute for fire-protection, which in. the 
absence of strong reasons to the contrary should 
be generally discontinued as financially unjustifi- 
able, 

(x) Sowing and planting.—Every effort should be made to 
utilise the services of /axugya cutting tribes to plant 
up old éaungya areas that are deficient in teak and 
evergreen areas where teak will grow.  Taungya 
plantations may also be necessary in connection with 
the formation of forest villages with a view to retaining 
the labour supply. In any circumstances their forma- 
tion is financially sound and the position of areas that 
aresuitable for planting operations should be indi- 
cated on a map appended to the working-plan, 
accompanied hy estimates of areas available in each 
compartment. 

(xl) Boundaries—A table for annual boundary repairs ona 
five-year rotation would be a useful accompaniment 
to the working-plan, 
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ii) Communications,—These should be dealt with from the 
point of view of inspection paths, extraction roads and 
clearing obstructions from streams and a map should 

“be prepared to illustrate conditions and proposals. 

Where the extraction of the major species is in the 

hands of lessees, the proposals for extraction paths 

will largely refer to the first block; but suggestions 
for work in other blocks will prove useful. 

(siti) Baddings-—Existing buildings should be entered on 
the map illustrating communications together with 
suggestions for the future. 

(xiv) Finally detailed proposals for staffing the areas should 
be put forward. 

(13) To sum up—During the first period endeavour to promote 

a more uniform growth in areas where extraction of all species is 
or can be rendered possible, If this area is insufficient for the staff 
and funds available, add as much of the area accessible to bamboo 
extraction only as can be managed. When considering the 
question of allotting areas, the forests of Burma should be consi- 
dered as a whole and not by divisions or other units, Even whole 
divisions should be classed as inaccessible if it is thought that 
funds can be utilised to greater advantage elsewhere. It is 
unlikely that funds and staff during the first period will admit of 
our tackling more than the accessible areas. 

Confine work in other areas to girdling under the ‘ Selection’ 
system with light improvement fellings on the rough general 
principle of removing overmature; unsound and fiexs-attacked trees 
of all species in a proportion to counteract the removal of the 
principal species during girdling, with the provisos that should 
abnormal conditions, such as gregarious flowering of bamboo, arise, 
energy should be concentrated on taking advantage of same and plan- 
tations may be formed when conditions admit of their formation, 

(14) In conclusion, | would suggest that the compiler of a 
working-plan receive more consideration. He frequently has to 
carry out this work as a sideshow to other duties. Naturally the 
working-plan suffers. 
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‘The consumption of teak has increased considerably during 
“the last two decades. Besides its extensive employment in ship- 
‘building in England and the manufacture of railway catriages in 
‘India, it is now used in increasing quantities in Europe for building 
‘purposes. The recent rapid growth of the European fleets has 
‘caused an enormously increased use of teak in spite of the marked 
“tendency tu employ as little wood as possible in the construction 
‘of warships, About 1,000 tons, or approximately half a million 
‘board fect, of the best grades of teak are used in the construction 
‘of a modern man-of-war. In order to replace the ships which 
‘have thus far been sunk or otherwise destroyed in the European 
“war, hundreds of millions of feet will be required. This increased 
‘consumption of teak whichis bound to follow the close of the 
‘ present war, cannot be met by Burmaand Siam. Vormerly Burma 
‘alone supplied all the teak used by the Engtish Admiralty, because 
“it was considered better than that from Siam, but the demand for 
‘teak from both sources is likely to be very great, not only in Europe, 
“but also in America, and prices are apt to rule very high.” 

The above is a cutting fromthe Seertifie American dated 
3rd April 1915. Tt has remained for America to point out to the 
Forest Department in Burma one of the obvious effects of the war, 
{t is probably trae that the increased consumption of teak owing 
to the building of steamships and warships which is bound to 
follow the close of the present war, especially if the German sub- 
inaring successes continue, cannot be met by Burma but there is 
not the slightest doubt that the yield from Burma might be enor- 
mously increased without violating any sylvicultural principles, 
The teak forests of Burma are worked either under working-plans 
or under girdling schemes, It would be well to consider in what 
way the yield of teak could be increased both from forests under 
working-plans and girdling schemes, 


tL. In some divisions girdlings are much in arrears ; these should 
be brought up to date in the coming working season, Last year 
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“no teak trees were girdled in the Taungnyo Reserve, Zigén 
Division, owing to the large number of trees awaiting extraction ”"— 
(Report on the Forest Administration of Rurma for the year 
1913-14). Here is a case in which double girdlings can be done 
this year. (We have three years in which to make arrangements 
for the extraction of the trees.) 

2, The prescriptions of the working-plan once they have been 
finally sanctioncd by Local Government should not, as is usually 
the case, be considered unalterable. Schlich repeatedly draws 
attention to the advantages of not adopting a rigid and unalterable 
policy in Forestry, “Though the financial aspect should never be 
lost sight of, there are many cases where a departure from the 
financial rotation is fully justified. This occurs where short rotations 
interfere with the preservation of the yield capacity of locality, 
where considerations for the production of a certain class of pro- 
duce or the dictates of political economy are of paramount import- 
ance”—(Schlich, Vol. III, p. 292). Andagain, “Temporary high 
prices can be fully utilised by cutting more than the normal! yield 
for a time ”—(Schlich, Vol. III, p. 115). Unlike all other trees teak 
cannot be felled and extracted at a moment’s notice. Each teak 
tree has to be killed and stand dead for three years before it can 
be extracted so that it behoves the Forest Department in Burma 
to start putting its house in order at once for there is not the 
slightest doubt that if this is not a case “where considerations for 
the production of a certain class of produce or the dictates of 
political economy are of paramount importance” there never was 
and never will be such a case. From the above-quoted extracts it 
is evident that Schlich would not hesitate to exceed the normal 
yield and even to encroach on forest capital if he thought it 
necessary. Much can be achieved without taking such an extreme 
step as this. Most working-plans prescribe girdling for one felling 
rotation of 24, 30 or 40 years and as, when these working-plans 
were made, the forests had never been worked before to their full 
possibility, there was always a surplus of class I, #e, mature trees 
over 7’ 6" in girth, on the ground. With regard to these mature 
trees the argument in the typical Burma Working-plan with a 
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40-year felling rotation runs somewhat as follows:—“In a normal 
forest, however, the annual yield is equal to the annual increment. 
In this case the annual yield is 


40.02 = 1,000 trees; and in order 


that the forest capital be not encroached on there must always be 
on the ground a x 1,000 = 20,000 trees. There now remains 
on the ground therefore a surplus of 30,000 ~ 20,000 = 10,000 
trees, The removal of all this surplus during the first period would 
not be advisable, Itis proposed therefore to spread the removal of 


the surplus stock over two periods, the number removed annually 

10,000 
Es) 

mature trees over two periods in this way a great drop in the yicld 


being = 125 trees, By spreading the removal of the 


after the first period will be avoided.” These are two fallacies to 
be found in nearly every Burma Working-plan, namely, that there 
will be a large drop in the yield after the first period and that the 
removal of the surplus stock in the first period would be a bad thing, 
As regards the forest it is most improbable that there will be any 
large drop in the yield. Opening up remote forests and improved 
working will do much to increase the yield. In any case this “drop 
in the yield” would not be a drop in the real yield but would 
be due to the removal of a surplus arising from the fact that we 
are working in virgin primeval forests, If there is a probability 
of adrop in the yield the way to avoid it is not to leave large 
numbers of overmature trees on the ground for perhaps 60 to 80 
years. Again if we do not remove this surplus stock of mature 
trees in the first period it is obvious that we shall not have so 
many of them to remove during the second period; they are all 
7’ 6" in girth and more now, they are overmature and they should 
be extracted, for a large percentage will not survive 40 to 80 years 
more. This method of spreading the removal of the surplus over 
two periods ingeniously seeks to avoid the much-dreaded drop in 
the yield by reducing the yield altogether. Better far that a large 
percentage of our mature trees should never be extracted than 
that there should be an apparent drop in the yield! The above 
indicates only one way of increasing the immediate yield, 
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3. Léessees should be asked whether they would be able to 
extract more trees if more trees were girdled for them. If so, 
girdlings might be doubled or trebled, eg, a working-plan with a 
felling rotation of 30 years which has been in force 20 years should 
be revised and double girdlings done for the next five years, the 
first period being altered to one of 25 instead of 30 years. This 
is quite a legitimate procedure. “At one time it was the practice 
to prepare working-plans of high forests for long periods of time 
even as much as a whole rotation. Such a procedure is to be 
strongly deprecated, because the conditions which govern the 
working of a forest change from time to time. Although the 
general lines of action must be determined for some time ahead 
so as to secure continuity of action, the detailed prescriptions for 
the management should be laid down only for a short period, say, 
10 or perhaps 20 years. This is especially desirable where a work-" 
ing-plan is prepared for the first time, and where the data upon 
which it is based are as yet incomplete. It is desirable, in such 
eases, to revise the existing arrangements in the light of the 
experience gained during the actual working of the forest for a 
limited period "—(Schlich, Vol. IIT, p. 245). The length of these 
periods or felling rotations in Burma is purely arbitrary ; in most 
working-plans there is some very unconvincing argument which 
tries to make out that the length of these periods is a multiple of 
the rotation. If 4oyears is chosen it is probably said that there will 
be four periods of 40 years, if 30 yearsis chosen, that there will be 
five or six periods, and soon, In many cases a revision as indicated 
above would not only be of benefit to the forest sylviculturally 
but advantage could be taken of the revision to combine some of 
the all too numerous Burma working-plans into one plan with 
common schemes for the whole area, provision being also made for 
the extraction of timbers other than teak. (This has been done in 
India, What is wanted is a working-plan like that for the reserved 
forests of the Nimar District, Central Provinces.) The working- 
plans in each division therefore should be studied; those in which 
the first felling rotation could be shortened with advantage should 
be revised at once, 
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4. Another method of increasing the outturn in the immediate 
future would be to girdle in the next few years only in compart- 
ments (or coupes in the case of girdling schemes) from which 
extraction is easy. From many compartments or coupes timber 
takes several years to reach Rangoon, while from others it reaches 
Rangoon in the same year that it is launched. Prescriptions of the 
working-plans or felling schemes should be studied and where 
difficult areas are laid down to be girdled over this year easy areas 
should be substituted. Another advantage of girdling over areas 
from which extraction is easy is that buffaloes can be often used, 
enabling firms whose elephant-power is limited to employ their 
elephants elsewhere. 

5. At present owing to the scarcity of steamships and conse- 
quent high rates of freight, stocks of teak in Rangoon are ‘large 
and the prices in Europe have not risen much. There may be 
something in the rumours of an attempt to be made to corner 
teak in the near future. é 

Teak would lend itself to this more readily than many other 
things which have been cornered successfully, such as wheat, owing 
to the fact that at least three years would have to elapse before an 
increased supply of teak could be thrown on the market. A 
successful corner in teak would be avery bad thing for Burma 
and the best way to frustrate such a corner would be to have large 
stocks of girdled trees standing on the ground. If double girdlings 
were done this year, even supposing it should not be found 
necessary to extract all the trees after three years, no harm would 
be done by allowing the trees to stand girdled an extrayear. With 
the large number of school-trained Rangers and Deputy Rangers 
now to be found in each division there should be no difficulty in 
carrying out double girdlings this year, 

6, The last but not the least advantage of this increased 
working of teak would be an increase of several lacs of rupees in 
the Provincial revenues—an increase which would be very grateful 
in the years of lean budgets which will follow the war, 
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AN ADMINISTRATIVE ASPECT OF THE COPPICE-WITH- 
STANDARD WORKING IN THE BHANDARA FOREST 
DIVISION, C. P., WITH SPECIAL REFERENCE TO 
THE EFFECTS OF DRIP AND SHADE FROM 
THE SURROUNDING TREES ON THE 
COPPICING CAPACITY OF SOME OF 
THE MORE IMPORTANT 

SPECIES. 
RY M. NARASINGA RAQ, PRS. 

The Government forests of Bhandara Division are situated 
in the catchment area of the Weinganga and are §33 square miles 
in extent, The greater portion of the forests is on almost flat 
country. The underlying rock varies in different parts but consists 
chiefly of gneisses, schists, quartzites, hard sandstones and granite: 
With regard to the composition of the crop the mixed type of 
forest is the most common throughout the division. The principal 
species in their order of frequency are— 

Terminatia tomentosa, Cletstanthus vollinus, Bassia latifolia, 
Buchanania latifolia, Lagersirumia parviflora, Anogeissus latifolia, 
Diospyros Metanoxylon, Chlovoxylon Swwietenia, and Prerocarpus 
Marsupium, Boswellia serrata is commonly found on ridges and on 
shallow and poor soil, Teak is found in patches here and there. 

2, Out of the 533 square miles of forests 468 square miles are 
worked on the coppice-with-standard system and over the balance 
of 65 square miles, which form the hilly portions and where the 
demand is restricted, improvement fellings are being carried out 
on a rotation of 13 years. 

3. The 468 square miles of forests which are worked on the 
coppice-with-standard system are divided into 32 Felling Series 
each with 30 coupes. <At present § out of these 33 Felling Series 
are not being worked partly due to inaccessibility and to want of 
demand. In the rest of the 27 Felling Series the demand for small! 
timber—straight poles—and firewood is quite good considering that 
the district contains large tracts of zamindari and malguzari 
forests. Nearly 75 per cent. of the firewood and 50 per cent, of the 
poles are consumed in the district itself and the balance is railed 
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on to Nagpur and the markets situated in the rich and prosperous 
Berar Division, Owing to this good demand for timber and firc- 
wood all the 27 annual coppice coupes are readily saleable. 

4. The advantages of selling coupes standing need hardly be 
dilated upon here. The establishment is saved all the bother of 
departmental working with its numerous loopholes and temptations 
for dishonesty, As nearly half the revenue of the Division is 
derived by coupe sales the department cannot be too careful in 
studying the convenience of the coupe purchasers, in order to 
safeguard them from loss of money. Generally the coupes are sold 
in the month of July and the purchasers begin working the coupes, 
at any rate felling the timber poles, by the end of August. The 
cutting of trees fit for fuel commences by the beginning of 
November, It is obvious that from a sylvicultural point of view 
the rainy season is the least suited for carrying on fellings but an 
important administrative question affecting revenue has to be 
considered, 

5. Though a clause has becn inserted in the agreement bond 
binding the purchasers of coupes to carry on fcllings in one 
continuous operation, zc, felling all trees, whether fit for timber or 
firewood, from one end of the coupe to the other, still in practice the 
purchasers were allowed by successive Divisional Officers to cut the 
timber poles in the rainy months, and to fell the trees fit for fuel 
only in the cold weather. This is now an established practice 
in the division, The reason for this concession is that there is 
a strong prejudice amongst the people of this district against 
small timber that is not cut during the rains. The people appre- 
ciate the effects of water seasoning and they cannot shake off the 
idea that poles cut in any season except the rains are liable 
to attack by insects, During his inspection tour in 1gi2-13, 
Mr, Haines, the then Conservator, took strong exception to this 
practice. He argued that the straight poles which the purchasers 
picked up curing the rains were very thinly distributed all over 
the area, and if they were cut in the rains, Ze, before the other 
trees were felled the-stools of the former would either not throw 
out coppice shoots or even if they did, the growth of these would 
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be immensely retarded owing to the shade of the surrounding trees 
and also the drip during the rains. It was then ordered that the 
practice of cutting poles in advance of cutting firewood yielding 
trees should at once be put a stop to and the purchasers of standing 
coupes made to carry on fellings in one operation. This order 
was given effect to during the sales of the standing coupes in June 
1913. ‘The result was that the purchasers accepted the condition 
very unwillingly and the prices of coupes fell by Rs. 15,000. 
During the ensuing rains the condition was strictly enforced. Many 
of the purchasers of coupes did not cut and collect even half the 
number of straight timber poles, They felled everything in one 
operation and stacked it as fuel. The reason for the inability of 
the coupe purchasers to cut and collect timber poles under the 
changed system of work as outlined above is as follows:—An acre 
of our coppice coupes yields on an average 30 poles. Assuming 
that the average size of a coupe to be 300 acres the total number 
of poles to be extracted by the purchaser is 15,000, August and 
September are the months when field labour is in great demand. 
lence it is with great difficulty that every one of our 27 coppice 
coupe purchasers can muster a sufficient number of coolies to work 
their coupes. Assuming that a cooly cuts and collects 25 poles a 
day, a total of Goo coolies is required to work 15,000 poles, This 
gives 15 coolies a day if we count 20 working days in a month, 
More than this it is not ordinarily possible to find, Therefore 
before the enforeement of the condition of working the area in one 
operation the purchasers were just able to cut and collect all the 
poles in the months of August and September. In 1913 when 
they were forced to eut both timber and firewood together they 
were unable to operate more than one or two acres a day with the 
limited number of cooties at their disposal. Hence, their inability 
to collect all the available stuff. With the advent of cold weather 
more labour is available, but the timber cut in that season the people 
of the district do not care for. 

6, It was after this experience of 1913 that the importance 
of the question raised by Mr. Haines was fully realised. The coupe 
purchasers lost heavily in that year’s operation and so far as gould 
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be judged they were not in a mood to bid for our coupes in the 
sales of 1914 unless the restrictive clause regarding the advance 
cutting of poles was eliminated from the agreement bond. Thus 
the administrative was opposed to the sylvicultural question, The 
Chief Conservator of Forests toured in the Bhandara Division in 
the months of December 1913 and January 1914. On this question 
being placed before him he inspected several worked coupes in 
which the poles were cut during rains in advance of other trees 
yielding fuel only and he did not notice any bad effects of drip 
and shade on the coppice shoots. The growth and quality of the 
shoots in all these coupes looked to be uniform. In consideration 
of the anticipated loss of a large amount of revenue and of the 
fear of disturbing a well established system of coupe sales it was 
again ordered that the purchasers of coupes should be allowed to 
cut the poles in advance. It was also decided that the felling of 
other trees should be commenced immediately the poles had been 
all cut. The result of this change was that in the coupe sales 
of 1914 the revenue became normal. The matter did not rest 
here. In February last while touring in this Division, the then 
Conservator, Mr. Beechey, noticed that some of the stools which 
we definitely knew were those of poles cut during the immediately 
preceding rains did not send up any coppice shoots at all, Since 
then the matter has been receiving special attention, In April last 
I saw that several stools of poles cut in the rains did not either 


throw out coppice shoots or the shoots were very weak. In one of 
the coupes where this feature was conspicuous 50 stools of different 
species have been marked down with a view to ascertain whether 
they will throw out shoots at all. The species which seem to be 
particularly sensitive to the bad effects of drip and shade are :— 
Terminalia tomentosa, Cleistanthus collinus, Bassta latifolia, Lager- 
stramta parvifora and Diospyros Melanoxylon, These are our very 
important species, 

7. From what has been written above it will be seen that the 
point at issue is whether it is worth our while to compel the pur- 
chasers of coupes to work the areas in one operation knowing that 
this restriction would result in a loss of Rs, 15,000 or Ks, 20,000 
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per annum. Even presuming that a large percentage of the stools 
of those poles cut in advance do not send out coppice shoots, 
does the benefit of having coppice shoots from these stools 
compensate for the large loss of revenue? It is to be remembered 
that 50 poles, on an average, is the yield per acre as stated in para. 
3 above. Supposing that these 50 stools do not throw out any 
coppice shoots, will not at least 300 other trees per acre be 
sufficient to stock our forests with an adequate number of coppice 
shoots? Again in addition to the thousands of coppice shoots per 
acre we get some fresh seedling growth at every rotation to com- 
pensate us for the loss of coppice shoots from the stools of those 
30 trees cut in advance. Apart from this aspect of the question 
the actual effect of shade and drip on the stools of poles cut in the 
rains presents a problem of considerable sylvicultural interest, 


PTEROCARPUS SANTALINUS (RED SANDERS). 
SOME ORSERVATIONS REGARDING REPRODUCTION, GERMINA- 


TION AND GROWTH OF SEEDLINGS. 


BY SAIYID ABDUL QADIR, P.F.S. 
Red Sanders, curiously enough, is so limited in its distribution 
in nature, and yet so much in demand for every kind of conceiv- 
able work, from ornamental to agricultural, from construction of 
houses to construction of carts, besides preparation of pretty toys and 
vessels, that it forms one of our most valuable timber trees of 
India. It is, therefore, important that its peculiarities of growth and 
development, its requirements and the best means of tending, should 
be carefully studied and recorded. With this object in view, I 
have here endeavoured to put downa few observations, however 
desultory they may be, made during my demarcation of Red 
Sanders areas in the East Forest Division of the Cuddapah District, 
the home of this species. 


REPRODUCTION. 
1. Season of flowering and fruiting.—Red Sanders is perhaps 
one of the earliest trees to shed its leaves, so much so that in dry 
exposed localities and southern slopes of hills, the leaf-fall is 
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nearly half accomplished by about the end of January ; and by the 
end of February almost the whole blocks of Red Sanders forests 
in these localities present a desolate appearance. In moister 
localities the fall begins, say, about the commencement of February, 
and is complete by about the middle of March. As it is almost the 
first tree to shed its leaves, it is also, perhaps, the first tree to throw 
out a new flush of leaves. Early in April, before any other of its 
associates has even attempted to show remote signs of reclothing 
itself, Red Sanders is seen putting out tender, green leaves, It is, 
therefore, only for about a month in moister localities to about a 
month and a half in dry localities that it remains leafless. 

Flowers appear soon after the new leaves in April, and con- 
tinue to the middle of May. The fruit is then scen on the tree, 
but does not ripen till the next February or March, when the 
tree has again shed its leaves showing bunches of dark brown pods 
on most of its branches. 

These pods remain on the tree until the south-west winds 
commence to blow hard about the month of Muy, when they are 
disseminated, being helped in their dispersal by the narrow wing 
with which the pods are provided. 

It is thus to be noted that the seed falls during the second 
half of the fire-season by which time a number of fires have pro- 
bably already occurred. The pod is provided with a tough fibrous 
coat which naturally protects the seed inside to a certain extent 
against external calamities, All the same, an intense fire is 
Sure to reduce it to ashes. Many of the seeds, however, escape 
alight ground-fire, the outer protective coat only being scorched 
or the wind mercifully deposits them on a spot over which the 
fire had already passed; while some cling to the tree till late in 
the season and are sometimes seen mixed with the new green pods 
of the current season, At all events, the seeds that survive these 
calamities are ready on the ground when the first showers of the 
monsoon fall, to perform thei part in the regeneration of their 
own kind, 

2. Periodicity of flowering and fruiting—The subject of 
periodicity of Nowering and fruiting requires careful observation 
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PLATE NO. I. 


Photo-ongenved (& printed at tho Bhoto,-Mechl, & Litho, Depty Thornason Colteze, Roorkee 
A. Pod of Red Sanders, () stylar insertion. (7) stalk of the pod. 
B. Pod showing Ist stage of germination. (6) hypocotyledonary loop. 
C. Pod with one half of pericarp removed, (c) seed germinating, 
D. Seed germinating sevarated (i) radiele (it) seed-coat. 
E. Pod showing hypocotyledonary loop nearly straightened, radiele distinctly developed, 
and cotyledons half come out. (g). 


(Natural size). 
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extending over a long series of years, Tn the absence of collected 
data, I resorted to enquiry which pointed to the fact that, as in the 
case of some of our valuable timber trees, Red Sanders also flowers 
and feuits prolifically in certain years. Though this information 
should be taken for what it is worth, it is worth while recording here, 
with the hope that those that have anything to do with Red Sanders 
areas in future years will observe and note from time to time their 
observations as to— 

i) whether data regarding periodicity are proved by actual 

és observations ; and if so, 
(i) whether flowering and fruiting occur at definite intervals 


Is; and 


or not; and if it does, at what inter 
(iii) whether any causes natural or otherwise tend to alter the 
periodicity, 


GERMINATION, 


‘To observe the actual germination from sved,a few experi- 
meuts were carried out both in the Kodur Red Sanders plantation 
and at Cuddapah. Though they have not been very elaborate, the 
results obtained are, none the less, of some value and I have, 
therefore, ventured to record them here briefly. 


Experiment No, 1 at Kodur. 

Asmall plot was prepared and a basketful of seeds were sown 
on 17th September 1914 by thrusting the pods perpendicularly 
in the soil with the stalk-half of the pods exposed above the surface 
of the bed, The bed was watered both morning and evening 
daily, except when there was rain. The first signs of germination 
were observed on 25th September 1gi4, ée, about the eighth day 
alter sowing, when a few pods were found to have been pushed up a 
bit. On the 27th, de, exactly on the tenth day as many as 50 
seedlings were scen with their cotyledoris spread out, On the and 
October nearly 50'per cent. of the seeds sown had completely sent 
out their cotyledons, 

The bed was very closely sown and some sceds were still 
germinating on 21st October, 
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Experiment No. 2 at Kodur, 


Three small beds were prepared and 264 sceds were sown in 
the same way as above on the 11th October in rows of rt each, the 
sceds being put down about two inches apart and watered twice a 
day, On the 21st, only 4 seedlings came out, and on the 30th, 56 
seedlings, or over 1/5th of the seeds sown, completely germinated. 
On 7th November when this bed was again examined there were 
73 seedlings, 7¢., about 28 per cent. of the seeds sown. 

The germination was rather slow here, compared to that in 
experiment No.1, I believe it is duc to the watcher's failure to 
water regularly twice, as in the first case. 


Eaperiment No. 3 at Kodur. 

Ina fresh bed 65 seeds were sown on the 26th October 
entirely buried perpendicularly, with stalk-hall exposed and 
watered as above. On the 19th November, when the bed was 
examined, only 10 seeds were found to have germinated. Subse- 
quently, it was reported that 14 seedlings were only existing in this 
bed. S , 

This experiment seems to indicate that by fully burying the 
seeds in the soil the germination is delayed ; but without further 
verification, this statement cannot conclusively be asserted. 

Watt in his “ Dictionary of Economic Products of India” states 
on the authority of Mr. Yarde's paper read at the Forest Con- 
ference meeting held in 1875 that “they (the seeds) germinate, if 
previously soaked for a night in cold water, in twenty to twenty- 
five days, if not so treated, in thirty to thirty-five." I wonder 
whether Mr. Yarde in his experiments sowed the secds completely 
buried as in my experiment above. P 

A series of similar experiments were tried at Cuddapah in my 
bungalow compound to compare the results, adding one more 
series of soaking seeds in cold water from 24 to 36 hours previous 
to sowing. The whole set of experiments entirely failed, except 
in the case of a solitary seedling that came up on the tenth day out 
of the bed in which seeds were put down after 24 hours’ soaking. 
In these experiments seeds used were very much over one year old 
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and the failure must probably be attributed to this, otherwsie all 
possible care was taken by me personally. 

In yet another experiment carried out at Cuddapah, I obtained 
in October some fresh pods from those that were still on the trees, 
and sowed them in that very month, in other words, quite six 
months prior to their natural dissemination. All of them looked 
healthy, but as | expected not a single seed germinated, Obviously 
these were not ripe then to germinate. 

Some attempts were made at noting the results of transplant- 
ing without baskets or balls of earth. When the seedlings were 
about two months old, they were pricked out and_ transferred to 
other beds and regularly watered. Most of the seedlings thus 
transplanted appear to have taken root and survived for a couple 
of months, With the progress of dry weather, however, they all 
gradually disappeared. Transplanting was done in November and 
December, that is, about the middle and end of the North-East 
Monsoon rains which are followed by a long dry weather, 
Obviously this is nut a very favourable season to undertake prick- 
ing out. The operation should be tried just after the first showers 
of the South-West Monsoon about the beginning of July. The 
transplants then will have the advantage of the few showers of 
that period, followed by a comparatively cool season, and then by 
the North-East Monsoon. It has also been fairly conclusively 
proved from general observations on the growth of seedlings in the 
natural forest, that in the very beginning of their life, protection 
from heat is essential to their growth, Our transplants, on the 
other hand, were put out in the open. This is probably another 
reason that contributed to the disappearance of transplants. I 
would suggest for future experiments that seedlings six months 
old at least might be selected, and after pricking out, protection by 
means of, say, branches of shrubs be given. 

No attempts were made to transplant with bamboo baskets or 
bamboo tubes, as Mr. Yarde, who was the first to undertake artifi- 
cial tending of Red Sanders, entirely resorted to this method and 
the beautiful Kodur plantation is the standing monument of the 
successful results obtained thereby. Mr. Yarde gives July as the 
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best month for putting the seedlings out after transferring them to 
bamboo baskets. 


Tih PROCESS OF GERMINATION, 

Before describing the actual process of germination it will be 
desirable to give a brief description of what has so far been spoken 
of as “seed.” “Seed” of Red Sanders in common parlance is 
what is technically known as its “pod.” This pod is generally 
one-seeded, though clearly 2-ovuled in the ovary, ‘The centre of 
the pod is more turgid and extremely hard, The insertion of the 
style in the pod is turned towards the basal corner, (See Plate 1) 

As described in the above experiments, the pods were mostly 
sown perpendicularly half-buried in the soil, with the stalk-half 
exposed above the surface of the bed. The earliest signs of germi- 

“nation were generally observed on the 8th or gth day, when the 
pods appeared to have heen displaced slightly and pushed up a bit, 
This is due to the fact that the radicle first develops and pushes 
its way out with the hypocotyledonary portion in the form of a 
loop, through the stylar insertion in the pod, creating a slit therehy 
along the suture near that insertion. The loop then unbends and 
the radicle enters the soil and develops into a tap-root while at the 
same time the hypocotyledonary portion tends to become erect, 
and in this attempt frees the cotyledons, which by this time have 
half come out from the pericarp, through the slit already made. 
Thus it is the force which the loop exerts as soon as it projects out 
of the pod in order to unbend itself, that displaces the pods in the 
seed-bed and pushes them up. Now, the cotyledons having freed 
themselves spread out. The plumule begins its development and 
puts out the first tiny leaf with two tiniest stipules on its sides, 
The tap-root which is now distinct rapidly grows in length and 
develops minute rootlets. (See Plates 1, 2, and 3.) 

Tt should be noted that though eventually the leaf is trifoliately 
compound, the first leaves are simple. (See Plate 3.) I have noted 
that the leaves of the seedling up to as many as four show no 
tendency to change to their compound nature, It would be inter- 
esting to detect when the compound nature of the leayes begins, 
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A. Seedling showing 2nd leaf. 
B. Same seedling with one cotyledon removed (6,)1st leaf (b,) 2nd leaf (st) stipulcs, 
C. Sevdling showing 2 simple leaves. 


(Natural size). 
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SUMMARY AND CONCLUSIONS. : 

(1) Red Sanders secd appears to lose its vitality, if preserved 
for more than a year after it is mature. (This point, however, 
needs further investigation as it is based on only one experiment.) 

(2) Lf sown perpendicularly with the stalk-half exposed, it 
generally germinates in 10 to 15 days after sowing; and germina- 
tion may continue for over a month. The germination, therefore, 
is fairly quick and easy. 

(3) By entirely buryitig the seeds in the soil, the germination 
takes about 24 to 30 days. (This inference is not conclusively 
proved and needs further investigation.) 

(4) A large percentage of secds fail to germinate. 

(5) For transplanting November and December are not well 
suited, as the dry months that follow tend to kill the transplants. 
(This has also to be confirmed by further experiments). 


SANDALWOOD,~—ITS PARASITIC HABIT, 
BY K. G. M. 


Mr. C. C. Wilson in the August number of Zadian Porester says 
as follows :— 

“Its parasitic habit of growth excited considerable interest 
and this was even called in question by some attthoritics, though 
afterwards verified beyond dispute.” 

Ido not doubt that Sandalwood is of a parastic habit ; but 
that it cannot grow without a host is still open to proof as is 
borne out by the following fact :— 

In 1912, January, | collected a handful of sceds, These were 
sown in baskets of 4’ diameter and 8° deep. About 50 per cent. 
of the seeds germinated. When about 4” high they were planted 
out in June with the baskets the bottoms of which were removed. 
Owing to excessive rain or some other cause some of the plants died, 
Thirty-two plants came up successfully, Lawfana had been previously 
planted jn the plots where it was proposed to put out the Sandal- 
wood plants, but none of the Lavtara came up. The 32 Sandal- 
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wood plants flowered and seeded last year inDecember. Except 
short grass the 32 plants had nothing in the way of hosts. Teak 
plants were planted 6 feet from the Sandalwood plants: these latter 
may have sent out their roots to the teak plants. I have net 
verified this, Even granting that this may have been so, the 32 
plants had no hosts on which to depend till their routs had reached 
the root-system of the teak plants, if this was so, in any case this 
could not have occurred in less than a year, unless the root-system 
of the grass at the base of the Sandalwood was sufficient to serve 
as a host, which seems very improbable. 


Secondly, one of the plants, out of the 32 plants, was blown 
over by the wind last June. It was cut back and the small branches 
cut to short lengths and stuck in the ground. Five of the branches 
have taken root and are doing well. This seems to show clearly 
that Sandalwood will grow from cuttings as well as from seed. 

My argument is that if good growth is possible for about a 
year with no apparent host, is any host necessary later on and if 
so when ? 
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OIL OF TURPENTINE AS A HAEMOSTATIC. 


A severe case of bleeding after an operation on the elbow 
resisted all treatment until the wound was packed with gauze soaked 
in oil of turpentine, The lueinorrhage, which previously lad been 
severe and long continued, at once ceased, The successful use of 
the oil has been proved on many other occasions. Its chief sphere 
of usefulness as a haemostatic is in cases of secondary hemorrhage. 
It is of no use until the area to be treated has been thoroughly freed 
from blood clot and débris ; and it is especially valuable in those 
cases in which no bleeding point can be caught, but in which the 
hemorrhage is nevertheless alarming. The oil is an antiseptic, 
and gauze saturated with it keeps wonderfully sweet, while by its 
action on the living tissues it gives rise to a slimy pus which 
greatly facilitates the removal of the gauze in the course of forty- 
eight hours. The only local inconvenience to which it may give 
rise is some blistering of the skin, which need not occur if care is 
exercised in its application. Its use is not limited to limbs ; for 
bleeding from a tooth socket the author knows of nothing that is 
its equal. Doubt is expressed as to the value of oil of turpentine 
as a hamostatic when taken by the mouth—G. Grey Turner, M.S. 
(Durh.), F.R.C.S., in the Lancet, July 31st, 1915, 226.—[Pharmacet- 
tical Journal) 


THE LARGEST DICOTYLEDONOUS SEED. 

In his recent botanical exploration of Panama, Me. Henry 
Pittier discovered a tree known to the natives as atcornogue, and to 
which he has given the name of Dimorphandra meg istosperina 
The species’ name has reference to the cnormous seeds borne by 
the tree, exceeding in size those of any other known dicotyledonous 
plant. Mr, Pittier collected some of these seeds over 7 inches long 
by 4'7 inches broad, growing in pods nearly 10 inches long, The 
tree is allied to the ora of Guiana, and grows to heights exceeding 
too feet. Its wood is said to be better than any other for 
structures kept permanently under sea-water—[ The Scientific 
American] 
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REPRODUCTION OF TEAK BY ROGOT-SUCKERS, 
BY EDWARD MARSDEN, LP.S. 


In his study of Teak in the Wynaad published in Vol. XL 
of the Jvdian Forester, Mr, G, F, Foulkes stated (p, 192): “Where 
free seedling reproduction is absent the tree reproduces itself from 
coppice shoots god more chiefly from root-suckers, This is the 
case at the present time not only in the Wynaad but throughout 
the Teak areas of the Madras Presidency. This method of repro- 
duction of the tree (7.2. by root-suckers) also accounts for its growth 
in little patches which have so often been noticed and alluded to 
by writers on the subject, but the significance of which does not 
appear to have been clearly grasped” (p. 258). “This regeneration 
is found in little patches or groups, not because, as some people 
have supposed, Teak is a semi-gregarious tree, but because these 
patches are brought about by the growth of root-suckers” (p. 259). 
“The Teak does not grow in patches because it particularly wishes 
to do so, but because the soil conditions are such as to preclude its 
equal desire to reproduce itself from seed. There is no necessity 
to “open out” the forest to secure the growth of root-suckers, aa 
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they will come up in any event and wherever there is an existing 
root-system, as soon as the soil conditions allow them to do so.” 
“The above remarks may not be acceptable to the reader, but if 
they are true, the latent vitality resides not in the seed of Teak but 
in its root-system.” 

These statements evoked a certain amount of comment from 
Forest Officers in other provinces where Teak is found, and an 
enquiry was started to ascertain whether the reproduction of Teak 


by root-suckers is a characteristic of the species throughout its area 
of distribution. 


The following replies were received :— 


Aladras +s Southern Circle .., No instances found. 
North Malabar ... One specimen found with five root-suckers 
(Fig. I); and other specimens collected 


showing 2 or 3 suckers each. 


One typical patch of young plants was taken 
up ; it measured 6’ by $’;. trench was dug 
around it and the earth from between the 
plants then worked out, It was found that 
this patch contained three separate groups, 
the first consisting of five and the second 
“i and third of two shoots eachs each of these 
* groups came away separately and the roots 
rom which they sprang could not be con- 
nected with any existing stump or tree 5 
they appeared to belong to some tree long 
singe dead and decayed. In this group 
there were no seedling plants."—(Mr. A, 
M. C. Littlewood.) 


The soil was hard and dey, with loose stones 
and boulders; sheet rock in places, Covered 
with grass, and grazed annually but ap- 
parently not Hable to damage by fre. “ta 
other localities where the soil is moist and 
loose, suckers are not to be found, "— 
(Mr. A. B. Myers.) 

Bombay ++ Panch Mahals .. Mr. D. R. S. Bourke found two amall root- 
i suckers with some difficulty after a lengthy 
search. Tle considers this form of repto- 
duction ‘of rare and not general occurrence” 
in Panch Mahals, 


Central Provincesim —Amraoti -. No root-suckers found. 
Jubbul pore-Na re Ditto. 
F singhpur. 
Akola fe Ditto. 
Hoshangabad —.., No rootesuckers from old Teak trees found. 


Bat seedlings die back year after year from 
frost, drought, etc., and in such cases new 
. shoots arise sometimes from the root-stock, 
sometimes from the base of the stem.— 
oes (Mr. Nazir Abbas, 
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Saugor «+ Mr, Shrikvishna found Teak root-suckers 
(Fig. IT) on rich well-drained black cotton 
soil, free from stones, and covered with 
humus, bearing a dense growth of trees, 
closed’ to grazing and now fire-protected. 
The injuries on the roots are ascribed to 
damage by fire before the area was pro- 


tecter 
United Provinces... Gorakhpur No root-suckers found. 


Burma wv. Lower Chindwin 
Minbu 


Root-suckers were found, (lig. III.) 


Ranger Maung To Aung of Lower Chindwin 
reports that ‘‘in each case the parent tree 
was growing on a paddy field ‘ Kazin’? 
(bund or small embankment) and the - 
suckers had grown out to the paddy field. 
The horizontat root from which the suckers 
arose was only about 9 inches below the 
surface, The parent tree was 5 to 6 feet 
in girth and tue sucker was in one case 
about 4 feet distant and in the other 2 feet 
distant. Each was single.” The Divisional 
Officer, Lower Chindwin, succeeded in 
finding another specimen when three root- 
suckers had arisen after the parent stem 
had been felled. 


It is generally understood that for some species reproduction 
by root-suckers is the normal method of propagation, but for the 
majority of timber trees the development of root-suckers is a sign 
of illness or of unsuitability to locality, even when there is no other 
symptom. On bad soil or when the roots are injured by the 
passage of animals or otherwise, and particnlarly if the tree is felled, 
a stimulus is provided for the formation of root-suckers. 

In the Judian Forester, Vol. XXX, page 161, Mr, A, W. 
Lushington notes the prolific reproduction by root-suckers of XyHa 
dolabrtformis in Cochin in areas which had been burnt and where 
the roots were at all exposed. 

And in Coimbatore a method of reproducing Oxgeinia dalber- 
givides by root-suckers appears to have been introduced based upon 
exposing the upper surface of small roots, 

Several species were noticed reproducing themselves by root- 
suckers in a cutting on the roadside where the roots were exposed, 
Teak is noted by Mr. Lushington as producing very few root- 
suckers under these conditions, 

“There almost always (but not always apparently) seems to 
be a better chance of suckers springing up when a portion of the 
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upper surface of the lateral root (or underground branch) is 
exposed in places; as mentioned above, they seem to come up 
more prolifically from trees which have been felled.”—(Mr. A. W. 
Lushington.) 

In the same volume of the /dian Forester, page 450, Mr. G. 
M, Ryan notes that reproduction by root-suckers is common 
“where the ground is bouldery and at the same time porous 
beneath,” but has not been observed in mixed forest with a 
relatively dense leaf-canopy where the soil is comparatively cool. 
“Inthe case of Teak the reproduction is stimulated only when 
the aerial portion has been cut down and when the trees stand on 
a plot exposed to full i/lumination of the sun’s rays.” “ Complete 
exposure of the surrounding soil caused by the previous removal of 
all jungle wood species ” stimulates reproduction by root-suckers, 

In some cases heat appears to provide the stimulus, “due 
to the exposure of the root-system caused by cracks in the black 
soil,” and again “the heat caused by the burning of the grass, it 
was found, stimulated the subterranean buds into activity just as it 
does in the case of the rhizomes and roots of some strong grasses 
and weeds.” 

An excellent photograph by Ranger Bhudbhudi is appended 
to Mr. Ryan’s article, showing three Teak root-suckers rising from 
acomplicated system of roots, the remains of a Teak tree whose 
dead stump appears in the centre. This photograph is similar to 
that of the five Teak root-suckers found by Mr. Littlewood in 
North Malabar (Fig. 1) and shows how deceptive the resemblance 
to seedlings may be. 

In these examples of Teak root-suckers, certain characteristics 
appear common to all :— 

(#) The “root-suckers” are close to each other or to the 
parent stem (usually notso far that their point of 
attachment to the “root” could not have been reached 
by a buttress or a lateral extension of the stem). 

(#) The “ roots” are damaged or eroded on the upper side. 

(it) The “roots” are near the surface, 

(iv) The parent stem is generally decayed, 
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Before discussing the real nature of these Teak “ root-suckers,” 
however, it is advisable to draw attention to the following extracts 
from an interesting paper on the subject by Mr. E. Fernandez which 
was read at the Forest Conference held at Simla in 1876 :— 

“In 1866, the year after the road from the Sonbadra to Bori 
was made, Captain Doveton observed a few Teak shoots 
on the road, which shoots he traced down to cuts and 
bruises made by cart-wheels in roots.” “ But,” he writes, 

"T could not say now if they were from roots of trees outside 
the road, or from roots of trees that were in the road and were cut 
out. The distance from the parent stem it is, therefore, impossible 
to give.” 

To ascertain whether these shoots were true suckers, or 
merely one of the many instances of ordinary shoots that spring 
up more or less in contact with the parent stool, the following 
experiments were tried :— 

(i) I had the soil dug up round eight trees, which I then cut 
down below the level of the ground. In two out of the 
eight cases, just enough of the stem was left to keep the 
principal roots connected. In the rest the stem was 
quite cut out, separating these roots entirely from each 
other; along with the stem a less or greater portion of 
the root was, of course, removed. The earth with chips 
of wood was then thrown back, All the trees were over 
80 years old, three of them hollow and decaying. 

(ii) T wounded the exposed portions of the principal roots 
of upwards of 100 trees. In some cases a chip of 
bark only was taken off with a sharp axe, in others 
a portion of wood was also removed; some of the 
wounds were made with a blunt instrument, others with 
a stone, and so on. A considerable number of the 
wounds were more or less covered over with fine earth, 
or ashes or cow-dung. 

(iii) Similar wounds were madein the underground portions 


of many principal roots, and lightly covered over with 
soil, 
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-» (iv) And lastly, I dug up carefully the extremities of some 
principal roots and covered most of them up lightly 
with soil, leaving some in their natural position, others 
slightly bent upwards, to favour the production of 
suckers, if any were likely to come up. 

Of the eight trees exploited underground, five threw up shoots 
the following rains, among these the two in which a portion of 
the siem was left, These latter, it must be noticed, produced the 
greatest number of shoots, In the three other successful instances 
the shoots sprang up, from, or close to, the section of the roots ; 
the three cases of failure were those in which the largest portions 
of the principal roots were cut away with the stem. Making 
allowance for differences of soil, the strongest shoots were produced 
by those which had lost the least portion of their ptincipal roots, 
Experiments IJ, IL] and 1V were complete failures; moreover, an 
inspection of over 5,000 stools coppiced did not show a single shoot 
that had not sprung up in contact with the stools. Besides this: 
on many occasions when I have met with young Teak plants 
that from their position to trees near them looked like suckers, | 
have had them carefully dug round and have invariably found 
their roots entirely distinct from those of the suspected parent 
trees, 

From the above facts the obvious conclusion is that Teak is 
not disposed to.throw up suckers. Had it possessed this tendency, 
in the first place a few out of the many cases examined would 
have presented shoots growing directly from a root ; in the second 
place, Experiments II, II] and IV, which put the roots in the most 
favourable conditions possible for throwing up suckers, would not 
have been all failures ; and in the third place, reproduction, number 
and vigour of the shoots in Experiment I would not have been in 
inverse proportion to the length of the principal roots removed in 
the cxploitation and the cutting out of the stem, 

The specimens of Teak “root-suckers” which have been 
recently collected indicate that these shoots have arisen in the 
immediate vicinity of the parent stem, which is in agreement with 
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the observations of Mr. Fernandez. Before proceeding further, it 

is advisable to draw attention to the following facts — 

(z) The root-system of Teak is frequently very superficial 
and in such cases the base of the stems becomes vety 
irregular in outline, owing to the production of more 
or less well-developed buttresses which are the aerial 
continuations of the vigorous lateral roots. 

. (2) When a buttressed stem is felled at or near the ground 
surface, these buttresses are cut through and then form 
irregular projections of the stool; the lower the cut, 
the greater will be the extent of the buttresses included 
in the stool. 

\3) The best stool shoots, in the case of Teak, frequently 
arise at the ends of these buttresses, 2, at the heads of 
the vigorous lateral roots. In this way, therefore, a 

- shoot which really springs from the head ofa root 
may be situated actually on the circumference of the 
stool, Provided the stool remains intact, however, 
foresters would undoubtedly term such shoots “ stool- 
shoots” rather than “ root-suckers.” 

(4) In the case of old trees, however, only those portions of the 
stool in the immediate neighbourhood of the healthy 
stool-shoots remain alive, while the rest slowly decays, 
In this way a group of healthy shoots may be produced 
which is united by the decaying mass of the old stool, 
Continued decay, however, may in time completely 
isolate the living shoots hy separating them from the 
parent stools, Figs. [V and V show an interesting 
example of a tree which has been twice coppiced, In 
the centre is still seen the decaying remains of the 
original stool; @, @ are the first stool-shoots and on 
these shoots being felled, 4, 4 were produced. Note 
the position of one of the latter at the head of a lateral 
root far removed from the centre of the original stool, 
This stool-shoot on being isolated by the further decay 
of the stool would probably then be called a root-sucker, 
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Fig. VI shows a smaller less vigorous stool. On the left 


side the decayed remains of the old stool, showing 
annual rings, is visible ; on its right side are two shoots 


which, but for the presence of the old stump and its . 


proximity, would probably be called typical root-suckers, 

From the evidence at present available, therefore, it is believed 
that many of the so-called “root-suckers” of Teak are really 
“ stool-shoots,” as ordinarily understood by foresters, and that true 
root-suckers are comparatively rare, these being usually confined 
to a few shoots which originate near the head of the roots close 
to the parent stem. Reproduction by root-suckers, therefore, as 
ordinarily understood in forestry, which means that the felling of 
the tree results in the production of numerous shoots springing 
from the roots at a more or less considerable distance from the 
parent stem, can scarcely be said to exist in the case of Teak. 

In conclusion it is interesting to note the following :— 

In 1911 Mr. Biscoe, the Conservator of Forests, Indore, wrote 
to Mr. Hole, the Forest Botanist :— 

“May Lask if it is not thoroughly recognised that it is by 
root-shoots (or suckers) that much of the regeneration of our Teak 
forests in these parts is accomplished. We here have no doubt on 
the subject but a certain Forest Officer recently expressed his doubt 
on the matter.” To this Mr. Hole replied : « Regarding root-shoots 
of Teak. The shoots seen by me are, as a rule, more correctly 
described as stool-shoots than as root-shoots. They are frequently 
well provided with independent roots and are often more or less 
isolated on outlying portions of an irregularly shaped spreading 
stool, at the head of the old roots, but I have seen no clear case of a 
shoot springing from a root at a considerable distance away from the 
parent stool.” Asa result of further investigation, Mr, Biscoe wrote 
in 1912: “I have obtained a verp few specimens of what seem to 
be undoubtedly voor-shoots, but we have been certainly mistaking 
stool-shoots for root-shoots. 1 have quite changed my mind as to 
the extent of their prevalence in our Teak forests.” 

, Tam indebted to Mr. Hole for calling my attention to the 
paper of Mr. Fernandez and also for the loan of the specimens 
* shown in Figs. 1V, V and VL 
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TEAK REPRODUCTION AS A RESULT OF CLEAR FELLING, 


BY R. S, HOLE, 1.F.8, FOREST BOTANIST. 


1, One of the subjects entered in the programme of work for 
the Forest Botanist for the period 1910—13 was the study of the 
factors favouring the rapid germination of the seed and develop- 
ment of the seedlings of teak. Owing to the advisability of 
concentrating attention, at first, chiefly on the Sal tree, only a few 
preliminary experiments dealing with teak have as yet been 
possible and some of the results of these are given below. 

2. In the dry teak forests of Central India it is of primary 
importance to secure the early germination of the seed at the 
commencement of the rains and vigorous development of the 
seedling throughout the rains. Seedlings which have thus made 
full use of their first growing season and have a well-developed 
root and shoot at the end of the first rains are most likely to 
persist successfully and to escape damage from drought in the dry 
season. 

3. In order to test the effect of shade and of an admixture of 
dead teak leaves in the soil on the germination of teak, an experi- 
ment was initiated in the Dehra Dun Experimental Garden in 1913. 
Two adjacent seed-beds were used, one-half of both beds being 
shaded with an iron shade and one-half being left uncovered. The 
type of shade used is shown in Fig. 1 (Plate 10) and is so construct- 
ed that all the rain-water falling on the shade is delivered on the 
shaded beds below. The shaded area, after the seed-beds had been 
dug and prepared as usual, was divided into three equal parts (each 
being 5’ long and 6’ wide) which were treated as follows — 

(1) a layer of dead teak leaves, 12 leaves thick, was laid on 
the surface, the seed was sown inthis and the whole 
then lightly covered with soil ; 

(2) treated asin (1) but with a layer 6 leaves thick instead 
of 12 leaves ; 

(3) the seed was sown as usual direct in the soil, no dead 
leaves being added. 

The unshaded area was also divided into three similar parts 

which were treated in exactly the same way as the above, 
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4. On July 2nd, 1913, 600 teak seeds, received from Burma, 
were sown in the shaded beds (200 in each of the three areas 


enumerated above) and 600 were similarly sown in the adjacent 
open area on the same day. 
During the rains of 1913 the following results were record- 
ed — 
SHADED PLOTS. Oren PLors. “ 
With | With With | With 
No No 
12 |Average.{ 12 6 ‘Average. 
leaves. leaves, OVS. Se Fees [eaves,|leA¥E® 
Date of sowing July and, 1913. 
Number of seeds sown | 200 | 200 | 200 oe 200 | 200] 200 
Percentage of plants I 1 Ir I 20 18 12 17 
which —_ germinated, 
calculated on the 
number of seeds sown. 


In all, seven seeds germinated under the shade of which one 
was actually outside the edge of the shade and, therefore, really in 
the open. In the open area, on the other hand, 100 seeds germinated 
and the gcrmination, thercfore, was I per cent. and 17 per cent. 
respectively, in the shade and in the open. The above statement 
also indicates that the admixture of dead leaves apparently ‘was 
not the dominant factor influencing the germination in the 
shade. 

In the open, however, the adinixture of dead leaves materially 
improved both the percentage of germination and also the vigour 
of the young plants. 

In June, 1915, Ze, after two years, there were no living plants 
actually in the shaded area, but the single plant produced by the 
sced outside the edge of the shade was alive and vigorous, as were 
also the plants in the open area, On June 28th, 1915, the iron shade 
was removed and Fig, 2 (Plate 10) shows the appearance of the 
bedson July 19th, 1915. The framework of the shade is seen on the 
right of the photograph and the only noticeable plant in the shaded 
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area is the single vigorous specimen seen hehind ‘the “shade. This 
arose from the seed which was outside the edge of the shade. On 
the Icft of the photograph arc shown the vigorous 2-year-old plants 
in the unshaded area. On November 16th, 1915, 27 of these plants 
in the open (which were then about 2 years and 4 months old) showed 
an average height of 8’ 3” (5’ to 14’). Fig. 2 (Plate 10) also shows 
that the effect of an admixture of dead leaves in the soi] was still 
visible in July tgr5, the tallest plants, nearest the shade, being situat- 
ed in the area which received a layer of dead leaves, 12 leaves 
thick, whereas the shortest plants on the left, the furthest from the 
shade, are situated in the area which received no dead leaves, 

“5. It has been already noted above that in June, 1915, ze. 
alter two years, there were no living plants actually in the shaded 
area. On June 28th, 1915, the iron shade was removed and the 
surface soil in the shaded area lightly dug over. 


The removal of the shade was immediately followed by the 
germination of a number of seeds, and on July 18th, 1915, 76 
healthy seedlings were counted in the shaded area, On July 24th, 
1918, there were 79 seedlings in the area, The cotyledons were 
seen on these plants and it was, therefore, clearly a case of delayed 
germination and not of regrowth from plants which had previously 
germinated and then died back. In this case, therefore, and the 
removal of the shade had caused the germination of 79 teak seeds 
which had remained dormant in the soil for a period of two years. 
On November 17th, 1913, 21 of these seedlings which had germinated 
in the shaded areas (which had been treated with dead teak leaves 
in 1913) and which were then ahont four months old showed an 
average height of 15 z#s. (64 to 24 zws.). Itis instructive to compare 
this development with that of the following teak scedlings also 
grown in the Dehra Experimental Garden in 1915 from Burmese 
seed :— 

(1) 42 plants grown in the open and weeded but with no 
dead teak leaves ; average height on November 17th, 
IQI5=5°5 ius, (2h—14} tus.) Seed sown June 2gth, 
1915. 
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(2) 26 plants grown in the open and weeded but with more 
or less considerable side shade onall sides. No dead 
teak leaves added to the soil; average height on 
November 19th, 1915 =66 éns. (44—10$ ins.). Seed 
sown June agth, 1915. 

In both these cases, the average plant did not germinate until 
July 28th, 1915, whereas, in the case of the dormant seed in the 
shaded areas mentioned above, the average plant germinated on 
July 8th, Ze, practically three weeks earlier, The superior develop. 
ment of the latter must no doubt be ascribed in part to. this early 
germination, and this emphasises the importance of early sowing 
and early germination. Tn part, the good devclopment was possibly 
due to the favourable condition of the soil caused by the disintegra. 
tion of the teak leaves added in 1913. 

6. The experiment described in para. 3 above was repeated in 
another part of the Dehra Garden in 1915. The iron shade used 
was similar but slightly larger and the soil was treated with dead 
teak leaves, etc., exactly as in the 1913 experiment. The chief 
difference in this case consisted in the fact that the experimental 
area was surrounded by more or less considerable side-shade. 


The results are shown below :— 


ee 


SNADED PLoTs. Orun riots. 
7 * ri ‘ REMARKS, 
With | With | No | Aver- With | With | ago | Aver- 
Haves. leaves. /EAVES-) Ag. | eaves, leaves, fleaves.| age. 
Date of sowing June 29th, 1915. 
Number of seeds| 200 | 200] 200] ,., 200} 200| 200] .., All the 
sown, plants which 
- igerminat ¢ d 
7 in the shade 
Percentage of 2 2 2 To) 1 had died by 
plants which 2 2 a a Pia Septem b er 
germinated, jz7th, 1915, 
calculated on 
the number of 
seeds sown. 


a 


1916] TEAK REPRODUCTION 55 


A comparison of these results with those given in para. 3 show 
that :-—~ 

(t) Both in 1913 and 191s, germination was much better in 
the open than in the shade. 

(2) Both in 1913 and rors, the admixture of dead leaves 
was not the dominant factor influencing the germi- 
nation in the shade, 

(3) In 1913, the admixture of dead leaves materially 
improved the percentage of germination and the 
vigour of the seedlings in the open. 

Tm 1918, the admixture of dead leaves gave the worst results 
in the open, 23 seedlings in the area with 12 leaves, measured on 
November 20th, 1915, gave an average height of 4°5 ¢vs. ; 26 seed- 
lings in the area with no dead leaves, measured on November 19th, 
1915, gave an average height of 66 zs, The rainfall at Dehra 
during July—September, 1915, was 63 2zs. as compared with 28 zxs. 
in 1913, This high rainfall, combined with the considerable side. 
shade, kept the seed-beds continually wet and poorly aerated in 
1915. Under these conditions, the dead leaves were probably 
responsible for an accumulation of toxic decomposition products 
and thus proved injurious. 

7. There are two principal factors which seem likely to retard 
the germination of teak seed in the shade, v7z., soil-aeration and 
temperature. On June 28th, 1915, 50 teak seeds from Burma were 
accordingly sown in porous pots filled with clean well-aerated sand, 
and placed under the shade of trees in the Dehra Experimental 
Garden. On the same date, 100 seeds were similarly sown and 
placed in the open. During the rains of 1918, one seed germinated 
in the shade (ze, 2 per cent.) and 29 (Ze, 29 per cent.) in the open. 
This suggests that temperature is probably the factor which chiefly 
influences the germination of teak, but farther experiments are 
required to prove this. 

8. The results of the above experiments are summarised 
below :-— 

(1) Germination of teak is unsatisfactory under heavy shade 
and much inferior to that obtained in the open, 
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(2) Assuming sufficient moisture is available, the principal 
factor necessary for the germination of teak appears 
to be a fairly high temperature. In the forest this 
would depend chiefly on the type of soil and its 
water-content, the aspect and density of shade, 

(3) Teak seed which had remained dormant in the soil for 
two years, under heavy shade, germinated rapidly 
when the shade was removed. 

(4) An admixture of dead teak leaves in fairly heavy loam 
was beneficial to germination and the growth of teak 
seedlings when the soil was kept well-aerated and 
fully exposed to light and air, but was injurious when 
kept constantly wet. This would naturally occur 
under heavy shade in the forests, especially in districts 
of heavy rainfall. 

(8) Seedlings produced in heavy shade are of inferior vigour 
to those developed in the open, provided sufficient 
moisture is available in the open. 

g. The above garden experiments carried out in a single locality 
are of course far too incomplete to justify any generalisation but 
(apart from the danger of weed-competition) they do indicate the 
following probable advantages for a system of clear felling, at all 
events, in forests of the moist type where shade tends to be dense 
early in the rains, at the time when germination is required :-— 

(1) Provision of suitable conditions for early germination. 

(2) Aeration of the soil and provision of suitable conditions 
of soil and light for the vigorous growth of the seed- 

‘ lings. 

to. The most satisfactory natural reproduction of teak, resulting 
from a definite sylvicultural operation, seen by the writer in the 
Central Provinces, occurred in the Jubbulpore Division. In 1906, an 
area of mixed teak forest, some 2 acres in extent, was clear.felled 
in Block 46 of this Division in connection with a coppice experi- 
ment. Teak was the dominant species and associated with it” 
were Anogeissus latifolia, Ougeinia dalbergioides, Lagerstvemia 
parvifiora, Diospyros tomentosa, Nyctanthes Arbor-tristis and others, 
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The cover in 1906 was close, with no grass or teak seedling growth 
on the ground. The teak showed an average height of about 38’ 
and basal girth of 3’. The soil was a heavy loam overlying trap 
rock. The area was again visited by the writer in February 1908, 
and the following points were then noted :— 

(1) Although nearly two years had elapsed since the felling, 
grasses and weeds had not occupied the area to any 
extent and there were considerable areas af clean soil 
between the stools of the felled trees. 

(2) Although exposed for nearly two years, the soil had not 

. become hardened but was comparatively loose and 

crumbly and eminently suitable for plant growth, 
This favourable texture was, probably, partly due to 
good aeration and the decomposition of the organic 
débris in the soll. 

(3) Numbers of teak seedlings of quite exceptional vigour 
had established themselves, subsequently to the 
felling, in the bare areas between the stools of the 
felled trees, 

This, of course, is an isolated case and justifies no generalisa- 
tion, for which far more extended observations and experiments are 
required, At the same time, so far as it goes, it is definite evidence 
of the favourable effect of clear-felliug on the natural reproduction 
of teak. : 


‘THE NATURAL REPRODUCTION OF SAL. 
BY R. S. TROUP, I-F S. 

Mr. Hole’s valuable paper in the /adtan Forester of October 
191g on the natural reproduction of the sd? throws much light on 
a difficult subject, and will prove of great interest and utility to 
practical foresters whose duty it is to carry out the regeneration 
of sdZ forests, There is, however, one factor not touched on by 
him which may have a considerable bearing on reproduction, 
namely, the effect, largely if not entirly mechanical, of a layer of 
fresh dead leaves such as is frequently found covering the ground 
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at the time the sd fruits fall. In order to test the effect of such a 
leaf-covering an experiment was carried out in the Sylvicultural 
Garden at Kaunli, Dehra Dun, in 1914 and 1915. Six plots were 
marked out, A to F,on each of which 1,000 tipe sd? fruits were 
scattered in June 1914, three plots being under the comparatively 
dense shade of a bamboo plantation and the other three in the 
open exposed to the sun; the soil on all plots was identical, 
namely, a fertile loam. There was timely and plentiful rain from 
the date of sowing. Prior to the scattering of the fruits the con- 
dition of the respective plots was as follows :— 

A—Bare ground, hoed up. 

B—Unhoed bare ground on which a thick layer 


Under shade: of dead sd? leaves was spread, 
C—Bare ground, not hoed. 
D—As in A. 

In the open ... {emas in B. 
F—As in C. 


The subsequent history of these plots up to the end of 1918 is 
as follows :— 

Aand C (Bare ground under shade. A hoed, C not hoed)— 
The seed germinated well in both plots, the seedlings develop- 
ing satisfactorily during the first rains and sending down long 
stout taproots with comparatively few lateral rootlets. A certain 
amount of mortality occurred owing to insects biting through the 
taproots, Dying back was general from November to March, 
no doubt owing chiefly to want of light, since seedtings near one 
edge of the plots where the light was stronger were more vigorous 
and showed less tendency to die back than throughout the re- 
mainder of the plots. By October 1915 there were 104 seedlings 
in A and 133 in C: they were by no means vigorous, the maximum 
height being 8 inches. All these seedlings were along the edge of 
the plots near the light ; there were none in the denser shade. 

B (Under shade, on a thick layer of dead sdl leaves )—Ger- 
mination took place freely. When the rains set in the leaf layer 
soon became wet and sodden, the interstices between the leaves 
being filled with earthy matter brought by earthworms, To 
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outward appearances the developinent of the seedlings during 
the first rains was only slightly inferior to that in plots A and C. 
There was, however, a great difference in the root-systems. In 
plot B the taproots penetrated horizontally between the wet 
layers of leaves, deriving sustenance from the earthy matter there 
and sending out numerous Jong fine lateral rootlets, unlike the 
plants in A and C, The scedlings Could easily be pulled up by the 
routs intact. In B, again, the roots were more liable to the attacks 
of insects than in A and C, and there was considerable mor- 
tality from this cause during the first rains. The taproots made 
great efforts to penetrate to the mineral soil but seldom succeeded, 
It was not until the rains were over that mortality took place on a 
large scale. The leaf layer dried up or became partly consumed 
by white-ants, leaving the roots without either nourishment or 
foothold, with the result that the seedlings died off in quantities, 
many falling over for want of support. By the end of December 
1914 only 27 seedlings remained, most of them being round the 
edge of the plot where the leaf layer was scanty ; their condition 
was poor, By March 1915 only 6 remained, and by July 915 
there was only one surviving seedling at the base of a bamboo 
clump where there was a bare patch in the leaf layer. 

Dand F (Bare ground in the open, D hoed, F not hoed)— 
There is litle to remark so far as these plots bear on the 
question under investigation. The seed germinated and the 
seedlings developed normally, There was a certain amount of 
dying back in the winter owing to frost and less mortality from 
insects than in the shaded plots. By October 1915 there were 170 
seedlings in D and 109 in F, the maximum height being 25 ws, in 
D and 27 zvs,in I, There was nothing to choose between these 
two plots so far as the vigour of the seedlings was concerned, the 
soil evidently being sufficiently well aerated without hoeing. The 
vigour, as compared with the shaded plots (A and C), was remark- 
able, 

(du Me open, on aithick layer of dead sil leaves)— 
A complete failure from the beginning. Most of the seeds 
hardly attempted to germinate, and those which did perished at 
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once owing to exposure to the sun, The lower layers of leaves 
soon became moist but the uppermost layer, exposed to the sun, 
remained dry except after a shower of rain. 

Conclusions-—The conclusions to be drawn from this experi- 
ment, so far as it refers to the effect of a layer of dead leaves, are :— 

(1) In the open, exposed to the sun, sal seed falling on a layer of 
dead leaves fails to germinate, or if it does germinate tt perishes 
rapidly. 

(2) Under shade, with complete protection frome the sun, sdb seed 
Salling on a layer of dead leaves germinates and the seedlings develop 
satisfactorily above-ground during the first rainy season, though the 
development ts hardly so good as on bare ground ; as regards the root- 
systein, however, unless the leaf layer ts so scanty as to perinit of the 
ready penetration of the taproot to the mineral soil, the roots spread 
horizontally through the interstices of the moist leaves, and when the 
leaf layer dries up in the ensuing dry season, the seedlings die off for 
wane of motsture, the mortality being as much as Lov per cent. where 
the leaf layer is sufficiently thick and unbroken. 

When these conclusions are applied to actual conditions in 
the forest, it will be seen that the annual layer of fresh dead leaves 
may be a highly adverse factor so far as natural reproduction is 
concerned, There will, it is true, always he patches of bare ground 
varying in extent, but, on the other hand, there will generally be 
patches, either under shade or in gaps exposed to the sun, where 
the dead leaves have accumulated sufficiently to cause a certain 
proportion of failure in regeneration. The most practical remedy 
would be the burning of the leaf layer in areas to be regenerated 
whenever there is promise of a good seed-year, 

As regards the plots not covered with a layer of leaves, the 
strong development of the seedlings on those in the open as com- 
pared with those under shade will be remarked: this merely 
exemplifies a fact already brought out by Mr. Hole, namely, that 
full overhead light is one of the ideal oonditions for the develop. 
ment of sd/ seedlings on loamy soil, 
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NOTE ON “SPIKE” DISEASE IN SANDAL. 
BY P. M, LUSHINGTON, LF 8. 

1. Though the question of “spike” has been on the programme 
of investigation by the Research Officers since March 1913, it has 
been ascertained that no progress has been made with the investi- 
gation of this disease, It scems, therefore, desirable to tabulate as 
far as possible, in a short note, what is known about this disease 
and kindred subjects. 

2. It is believed that the disease is of comparatively recent 
origin. It was first described by Mr. McCarthy in 1902, and 
investigated and reported on by Dr. Barber in July 1902. At that 
time the disease had been prevalent in Coorg for some 4 or § years. 

In 1898 I noticed a very large number of dead trees in Punachi 
of North Coimbatore and was unable to trace the cause of 
their premature death, A Working-plan prepared by Mr. A. W. 
Lushington showed four coupes to be worked in this area. There is 
no doubt that Sandal was thick in this locality at that time. Last 
year Mr, McCarthy found there was no Sandal in these coupes and 
thinks it highly probable that “spike” was the cause of this 
absence, ‘This is of interest because the locality is isolated and 
very far removed from any known “spiked” area, The Sandal in 
the nearest localities Madeswaramalai, etc,, is still unspiked. 

3. In North Coimbatore in 1903 I observed “spike” for the 
first time at Germalam. The disease, if it came from an affected 
area, must have come from Mysore across the Biligiri Rangans 
(5,000 feet) from along distance. From Germalam it spread to 
Bylur and Jadathadi Halla, The Gundal Valley was free of 
“spike” but is now affected. About this time, though somewhat 
later, I observed “spike” at Hassanur, which probably came to the 
affected area vid Punjur. 1 also observed “spike” at Thattakara; 
on the Burgur plateau but not at Burgur or Thamarakerai. In 1903 
the Ekkatur plateau was free from disease as also the Palamalai 
Hill. The progress of the disease since that year is not known to 
me, and it would be of interest if the local officers would publish 
their observations, 
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4. In the Southern Circle the disease was first discovered by 
Mr. McCarthy in 1912—a single tree in Jowlagiri on the path to 
the Anchetti enclosure #/¢ Nandimanglam, south-east of the Rest 
House. A considerable area in this locality is now infected. A 
rather larger infected area was found by Mr. McCarthy about 
four miles north-west of the Rest House and orders to clear out all 
trees, whether healthy or otherwise from this area, were given. The 
orders were imperfectly carried out and in December 1914, two 
infected saplings were found in this area. It has also been 
ascertained that the disease has spread eastward to the adjoining 
area, About two miles east of this locality I observed two 
diseased trees amidst healthy Sandal in December 1914. Up to 
1914 it was believed that this Reserve was the only infected area 
in North Salem, The Reserve adjoins Mysore. In 1915 Mr. C.C. 
Wilson observed two infected trees in Tholuvabetta, a Reserve 
about 18 miles, as the crow flies, from the nearest affected area in 
Jowlagiri, All the intervening Sandal area is healthy. About 23 
trees have now been found “ spiked” in this locality. Mr. Latham 
has found a portion of Thalli Reserve affected. This Reserve lies 
about four miles north of Jowlagiri and adjoins Mysore, 

A single “spiked ” tree has recently been found by Mr. Latham 
in Mr. Inglis’ garden in Salem about 60 miles south-east of 
Tholuvabetta. 

As far as is known, there is no further attack of “spike” in 
the Salem District either in the Anchetti or Dharmapurf ranges of 
North Salem or in the Sandal-producing areas of South Salem. 

5. In Trichinopoly District the first report of “spike” was 
made in April 1915 from the Jambuthu Reserve in the Kollimalais 
Hills. This report was made by Ranger Sundaravaracachari. Leaf 
specimens show that this is undoubtedly spike. Seventy-eight 
diseased trees were uprooted over an area of 120 acres and it was 
believed that the disease was confined to this area, Subsequent 
investigation by Mr. Rama Rao, District Forest Officer, showed that 
an area at Chelliapatti in the Kollimahis, ten miles away from 
Jambuthu, “spiked” area had probably been attacked first as there 
were hundreds of young saplings and poles killed out by the 
disease, Between these two arcas the Sandal is not affected, 
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The diseased area inthe Kollimalais lies at over 100 miles 
south-east from Tholuvabetta and some 4o miles south-east of 
the one diseased tree found in Salem. 

Mr, Rama Rao believes that the disease has been prevalent in 
the Kollimalais for two if not three years. 

6. A report has been received of “spike” occurring in 
Tinnevelly. This is not yet confirmed. If correct the area must 
be situated at some 200 miles from the Kollimalais diseased areas 
as the whole of the Trichinopoly and Madura Districts intervene. 

7, [have entered into this part of the question at some length 
because I believe it to be of the greatest importance. The disease 
appears to be very infectious, as when once an area has been 
affected it rapidly spreads to the adjoining area and the actual 
area soon gets wiped out. Apart from this, the disease appears to 
be endemic. It is, perhaps, possible that spores of a fungus may 
be carried over intervening areas of forest whether Sandal or other 
forest areas, or the disease might be communicated in some way by 
a bird or strong-winged insect. But with the experience of 
Punachi, Tholuvabetta, Salem, Kollimalais and possibly Tinnevelly, 
the endemic theory appears to be far more plausible. 

8, Mr. McCarthy has assured me that in Coorg the disease 
has been stopped by clearing a belt of all Sandal and Zizyphus 
Cinoptia. 1 attach great weight to such an opinion and am 
anxious to continue experiments in this direction though by no 
means convinced of its efficacy. The attacks in Salem and the 
Kollimalais seem to show that no amount of clearing can stop the 
spread of the disease. 

9. I now wish to record a few notes concerning the disease 
which 1 believe contain facts which are either generally accepted 
or believed hy officers who have made the investigations :— 

(a) A “spiked” tree has never been known to recover, 

(4) A tree is frequently attacked in one part but healthy in 
another, Mr. Mascarhenas states that if the diseased 
portions are cut off the healthy part quickly becomes 
affected. Mr, McCarthy does not accept this but is 
assured that the pruning of unhealthy branches does 
net stop the disease, 
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(c) Healthy young scedlings are frequently observed in areas 
which are badly diseased. Mr. McCarthy adds that a 
seedling under cover of scrub never gets diseased 
but is liable to the disease as soon as it gets its head 
above the scrub, 

(d) If the roots of a “ spiked" tree get damaged “spiked” 
root-suckers are produced, : 

(¢) If a tree is dug out and root-suckers spring up they are 
“spiked” asa rule. Mr. Venkatarama Ayyar has, 
however, observed and photographed a tree which 
produced a healthy root-sucker on one side and a 
diseased sucker on the other. 

(/) Mr. McCarthy has observed that the degree of ‘spike 
ina tree isthe same throughout the tree, thus if a 
further portion of a badly diseased tree becomes 
spiked it will not go through the early stages of the 
disease. ‘The same phenomenon is observed when 
a portion of a spiked tree gets subjected to fire. 

Mr. Rama Raohas noticed that the ends of the shoots 
die before the branchlets, 
10. The following observations have been made in connection 


with “spike ”s— 

(a) The “phyllody” in “spiked” trees is due to excess of 
starch in the stem, twigs and leaves—(Dr. Barber). 

(6) Dr. Butler found no trace of fungus disease and could 
not infect healthy trees either with the refuse of 
diseased trees or even by budding, 

(© Dr. Barber says that in “spiked” trees the root-ends die 
and the haustoria are either absent or dead, 

This observation has been generally confirmed by Mr. Rama 
Rao. In almost every case he found the rootlets dead and shrivelled 
up, In one case the rootlets were found bleached. In another case 
root fibres seemed to have been developed after the spike attack but 
had died off without root connection, In one case two live haustoria 
were found on rootlets, but in this case the tree was parasiting on 


the parent root, 
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(@) Apparently all roots of diseased trees were found to 
have scars from being parasited upon. This, however, 
is the case even with healthy trees, In one case a 
living haustorium was found. on a spiked tree. 
11, Observations on diseases on other trees which have an 
appearance similar to spike in Sandal :— 

(a) “Spiked” Zizyphus CEnoplie is found almost univer- 
sally. Mr, McCarthy believes it to be connected 
with “spike” in Sandal. Dr. Barber has, I believe, 
stated that it is due to a different cause, but I cannot 
find his. observation, I do not think there is any 
connection between them. I noticed “spiked” 
Zisyphus in Palamalai (North Coimbatore) as long 
ago as 1903 and [ helieve the Sandal in that area is 
still unspiked. It is prevalent in the Chitteris of 
South Salem and the Javadis of South Vellore, though 
in both thesc Sandal tracts the Sandal remains 
healthy. Mr. Latham observed that the Zisypdus in 
Mr. Inglis’ compound where the “spiked” Sandal 
was found was quite healthy. 

(4) “Spiked” Dodonaa viscosa is prevalent in the Chitteris 
and also in the Kollimalais—-(Mr. Rama Rao). 

(0) “Spiked” Pterolobium indicum is found on the Kolli- 
malais—(Mr. Rama Rao). 

(d) In the Kollimalais Sandal has becn found considerably 
attacked by Véscua verruculosum, 

The root-ends were found in some cases dead but in 
others quite healthy with healthy haustoria connected 
with Clausena. 
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A CLASSIFICATION OF THINNINGS AND INCREMENT 
FELLINGS. 
RY S. H. HOWARD, 1F.S. 

At the present moment there are in the United Provinces, and ‘ 
probably in other Provinces, various sized areas of forest which 
are beginning to be treated under one of the Uniform methods, 
Thinnings, etc, are already being performed in many of the 
younger age-classes of these forests, and this work will no doubt 
increase greatly in the near future, As far as I know there is no 
standard classification of these operations in India, and I believe 
I am correct in saying there is no complete classification in tabular 
form in English, though Schlich's “ Manual of Forestry” contains a 
partial one. There is no doubt that any trained forester can 
judge the intensity and kind of thinning required ina given area 
and can perform the operation, but different foresters may descrihe 
the same thinning by slightly different terms. It often renders 
descriptions of thinnings clearer if some standard sct of terms is 
used, To show that this difficulty teally does exist the follewing 
example is given :—~ 

During the Jast two years I have had to examine a certain 
number of sample plots almost all instituted by trained officers, 
some made nearly thirty years ago, some quite recently, These 
plots are in pairs, the one thinned, the other unthinned. In the 
case of the thinned plota “heavy thinning” was made. The 
term “heavy thinning” can mean at least two distinct operations, 
and on examination I found that at least ¢éree had been made 
under the one term “heavy thinning,” vs, what I have called in 
this classification a “heavy ordinary thinning,” a “heavy crown 
thinning ” and a “ light increment felling.” 

Moreover in the near future it will be necessary for Divisional! 
Officers to explain to their subordinates the kind of operation they 
wish to have performed in an area, and it may simplify matters a 
good deal if some standard classification is at hand for them to 
refer to. 

Most countries in Europe and most provinces in Germany 
have tabulated thinnings in some form or other: All these 
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classifications amount to much the same thing and I give below the 
one which appears to me to be the simplest and clearest. If others 
will criticise this scheme and suggest alterations where they think 
fit, it may be possible to establish a standard classification for India 

The following translations have been used :— 

Niederdurch forstung is translated “Ordinary thinning” 
instead of the rather cumbersome phrase “thinning in the lower 
storey.” 

Hochdurch forstung is translated “Crown thinning” instead of 
“thinning in the upper storey.” 

Lichtungshieb is translated “incremennt felling.” The literal 
translation “light felling” cannot be used, as “tight felling” in 
English means something quite different to “ lichtungshieb.” 
“ Felling for light ” would do but is cumbersome, and as the object 
of this felling is simply to produce increment the term “increment 
felling” is used, 

Ihave not attempted ta define a thinning or an increment 
felling fully, only so much is inserted as is necessary to differen- 
tiate the two. 

CLASSIFICATION, 

The various trees on an area of even-aged high forest may be 
classified as— 

I. Dominating trees-—This section includes all trees which 
form part of the uppermost leaf-canopy. It contains the following 
classes of trees :—- 

(1) Healthy trees with a normal crown development and good 

holes. 

(2) Trees with an abnormal crown development or badly 

shaped boles. 

In this latter class are included— 

(@) trees whose crown space is crammed by neighbouring 
trees ; 

(6) badly shaped old advance growth ; 

(© trees whose general development has been faulty, eg., 
with double leaders, ete. ; 

(@2) thin and spindly trees ; 

(e) diseased trees of all sorts. 
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Il. Dominated trees——This section includes all trees which do 
not form part of the uppermost leaf-canopy. These are— 

(3) Dominated trees, which, however, are not yet actually 
under the shade of their neighbours and the leading 
shoots of which are, therefore, still more or less 
free, 

(4) Suppressed trees, that is trees standing under the shade 
of their neighbours and with their leading shoots 
dominated. 

(Classes 3 and 4 then may on occasions be useful for protect- 
ing the soil or helping to clean the boles of their more vigorous 
neighbours.) 

(5) Dead and dying trees which are of no use either for soil 
protection or for cleaning the boles of neighbouring 
trees, Small and very badly suppressed trees may 
also be included in class 5. 

N. B-—Under class 2 the trees referred to under (a), (), (2) 
and (e) may also occur in the dominated section. There is, however, 
no need to designate them separately under any class except class 2 
as it is classes 3—5 which usually disappear first in the thinnings. 

Thinnings ate mostly concerned with the removal of— 

(a) dead and dying trees ; 

(4) trees which are being left behind in the struggle for 
existence ; 

(c) diseased trees ; 

(a) trees with poorly developed holes or crowns ; 

(e) misshapen trees ; 

(f) trees with good crowns and boles which are harming 
more valuable trees. 

Thinnings may thus include trees falling under classes 2 to 5 
either wholly or partly and, in exceptional cases, some trees of 
class I. 

The essential point about a thinning, however, is that #0 /asting 
interruption of the leaf-conopy ts created. 

Increment felling. —(Lichtungshieb) includes all trees of classes 
ata § even when they are vigorous and healthy and not doing 


i916) THINNINGS AND INCREMENT FELLINGS 69 


damage to their neighbours, and sometimes a greater or lesser part 
of class 1 as well. The essential point, however, is that a /asting 
interruption of the cover is created. This interruption always lasts 
a long period and usually most of the remaining life of the wood. 
It is, therefore, usually employed when some form of soil protection 
wood is to be introduced either artificially or naturally, of, Ejiichen- 
lichtungshterieb. 
TIINNINGS. 

The following kinds and intensities of thinnings may be 
formed :— 

I. ORDINARY THINNING (Niederdurch forstung or Eclaircie 
par le has). 

(1) Light thinning (A grade)—This is limited to the re- 
moval of— 

@) dead and dying trees and very badly suppressed poles ; 

(27) diseased trees, 

de, class § and a few of class 2. 

This thinning is of little practical use and is seldom made 
except for the purpose of comparative research with regard to 
increment. 

(2) Moderate thinning (B grade)—This consists in the — 
removal of— 

(2) dead, dying and much suppressed trees ; 

(22) suppressed trees ; 

(it?) spindly trees, and branchy advance growth ee it is 
impracticable or not desirable to prune or lop, and 
diseased trees, 

z@, Classes § and 4 and part of class 2. 
(3) Heavy thinning (C grade)—This usually consists in the 
removal of — 
(2) all trees of classes 5 to 2, 

(#4) and some of class I, in such a way that only good 
trees with nice crowns and well-shaped boles remain 
as nearly as possible equally distributed over the area 
and with room on all sides for proper crown develop- 
ment BUT chere must not be a lasting break in the leafs 
canopy. 
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In the execution of Band C grade thinnings the following 
points should be noted :-— 

(a) In all cases in which holcs would be created by the 
removal of dominating trees (probably class 2 trees), 
dominated and even suppressed trees (classes 4 and 
3) should be left to cover the ground. 

(6) In removing sowvd trees of class 2 with badly shaped 
crowns or boles the operation must be made with due 
regard to the stocking and condition of the whole 
crop. 

II, CROWN THINNING (Hochdurch forstung or Eclaircie par 
Je haut). 

This consists in the removal of dominating trees with the 
object of caring for and encouraging a certain number of specially 
good trees. Only two grades are distinguished. 

(1) Light—This consists in the removal of — 

(#) dead, dying and much suppressed trees ; 
(it) badly shaped and diseased trees, stems with double 
leaders ; 

(ii?) trees, the removal of which is necessary from a group 
in order to make those left more or less of even size. 

It, therefore, includes class 5, a large part of class 2 and some 
of class 1, but #of classes 3 and 4 which are left to shelter the soil 
and help to clean the boles of the selected trees. 

The removal of bad advance growth, ete., if it is likely to 
cause too great an interruption of the cover, can be spread over © 
more than one operation, but such advance growth should be 
rendered harmless by lopping or pruning. 

(2) Heavy —This grade is applied in order to favoura 
definite number of selected stems with the object of 
producing large timber. It consists then in the 
removal of all class 5 trees and any other tree which 
hinders the proper development of the selected trees, 
#2, class 5 and some of classes 2 and 1 but mo¢ classes 
3 and 4. 

This thinning is specially suited to crops nearing the end of 
the rotation. 
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INCREMENT FELLINGS. 


I have already stated on page 4 that the essential point of an 
increment felling is that it des create a lasting interruption of the 
cover. More trees are removed than in the heaviest C grade thin- 
ning, in other words, the selected trees are left more or less isolated, 
and classes 3 and 4 are not left to cover the soil. The soil, therefore, 
is not supporting as many trees as it could support and, although the 
increment per tree is large, there comes a stage when the reduction 
in the number of trees more than counterbalances the increased 
increment per tree. Exactly where this point is reached is 
certainly not known in India. Experiments were being performed 
in Europe but the problem was not by any means solved in 1912 
and probably is not solved yet. Moreover, other points such as 
the quality of the wood, the value of any underwood, ete. come in, 
This subject is still quite in its infancy, and I only insert the 
classification of these increment fellings to make the table com- 
plete not because there is any likelihood of such a felling being 
made in the near future in India. Moreover, these grades are only 
experimental and the second is known to be too heavy, as it passes 
the stage at which the increased increment per tree is counter. 
balanced by the decreased number of trees. 

The grades are— 

(1) Light. 
(2) Heavy. 

If the basal area of a wood excluding classes 3 and q is 
measured after a C grade ordinary thinning then the light inere- 
ment felling removes 20—30 per cent, of that basal area and the 
heavy increment felling removes from 30—50 per cent. 

Ihave not used the term “ predominating trees” anywhere. 
The best of the dominated trees are sometimes designated as 
“ predominating,” but the distinction is needless as naturally 
whenever any dominating tree is felled the worst are taken and 
the best left. 
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‘THE CALCULATION OF AN APPROXIMATE FINANCIAL 
ROTATION. 


BY 8. H. HOWARD, LFS. 


N. B—AI! quotations from Schlich are taken from the 3rd 
edition published in 1905. The pages may differ slightly in other 
editions, 


Some three years ago an article by Mr. Blascheck appeared in 
the /udian Forester called “A Plea for Economic Forestry.” This 
was followed by several letters at various intervals. The article 
and letters contained two main lines of argument :—— 

(1) An attempt was made to show that the present rotation 
of deodar in the Punjab was not financially correct. 

(2) The Government was urged to adopt the policy of 
working financially. 

This created a good deal of opposition directed partly against 
the first point and partly against the advisability of the Government 
adopting the financial principle as the guiding one in fixing the 
rotation, 


This present article is not concerned with the second point at 
all; no attempt is made to discuss whether the Government should 
or should not adopt the financial rotation, but an examination is 
made of the first point, 7/2, whether there are or are not sufficient 
data available for the calculation of an approximate financial 
rotation. 

(N. B—In India in the Selection forests it is customary to 
substitute a minimum girth limit for a rotation. The term 
“rotation” is used in this article but this is intended to include the 
time taken to attain the minimum girth limit.) 

The method put forward by Mr. Blascheck was, that if a certain 
volume “v" present at a given time were allowed to grow for a 
certain period so that it attained the volume “V” (22, the volume 
increment being V—v) then, if the volume increment per cent. 
calculated with compound interest was, during this period, less 
than the per cent. which could have been obtained by investing the 
worth of the timber “v"in an equally safe investment, it would 
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be more profitable to fell the trees at the age {or girth) when the 
volume “vy” was present than wait till this volume had amounted 
qos Vv. : 

Exactly the same method has been put forward to prove that 
it is more profitable in parts of the Haldwani Division to fell sd/ 
with a minimum girth of 5 feet than to wait till they become 6 feet. 

In neither case has“it been shown clearly wAy the formula 
adopted is a correct one, 

Moreover the opponents of thé method have never shown very 
definitely where it was at fault but have usually simply stated that 
they did not consider there were enough data for the calculation, 

Apparently the formula on which the calculation is based is 


poe (Es) 


where p = the per cent. to be found, 
n = the number of years in the period taken, 
v = the volume at the beginning of this period. 
ae 3 end PH ay 
This seems to be an attempt to calculate the “indicating per 
cent.” The usual formula for this calculation over a period of “n” 
years is 
= ® /Yinen + S—E (ops — 1) _ ) 
p= 100 ( Yeats a 
This formula is made up as follows :— 
A wood lays on three kinds of increment :— 
(1) Volume increment which is the increase in volume caused 
by the growth of the tree. 
(2) Girth price increment by which is understood the increase 
in value per unit of volume for an increased girth, 
(3) Market price increment which is the increment caused by 
a change in the price of timber generally. 
As examples— . 
If tc. ft. of timber from a 4 feet tree is worth Re. 1 
andi, % » 5feet ,, » Re 1-2 
This is a girth price increment of 2 annas ac. ft, 
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If 1c. ft, froma § feet tree is worth Re. 0-8-0 in 1900 
andi, % Sfeet ,, » Re 1-0-0 , 1915 

This is a savket price increment of 8 annas in 15 years.* 

It is quite impossible to calculate “market price increment,” 
but if average prices are taken over periods of yéars it can be and 
always is neglected. 

The two important factors are— 

(1) Volume increment. 
(2) Girth price increment. 

There is no need to go into the proofs of the formule for 
volume and girth price increment per cent. as they can be found in 
any text-book on forestry, 

If however during a period of “n” years a volume “v” becomes 
“V," and if during the same period the nett value per unit of 


volume rises fram “q” to “Q” then 
ve 
100 Tool 


and the girth price increment per cent = 100 Ge ox ) 


the volume increment per cent 


The combination of these two increments less the costs 
incurred to produce the increase gives the real increase in value 
of the forest. 

Let w = the value of an area, ie, the combination of both 


increments plus soil. 
Let W = the value of the area after “n” years. 


Then p = 100 C/=- 1) 


Correct values for “w” and “W” must now be found. The 
value of the area in the year “m” near the end of the rotation is 


* In India some confusion has arisen with regard to the correct terms to use for the 
and and 3rd increments.“ Price increment” has been commonly used for both 2 and 3, 
Schlich uses ‘quality increment" for 2 and “price increment ” for 3, Quality 
increment” is not a very happy term for No. 2 and “ price increment” expresses it better 
but unfortunately “' price increment ” has become generally recognised as the term for the 
grd kind of increment. In onder to avoid any confusion it has been suggested that in 
India the terms ‘‘ girth price increment ” and market price increment ” shall be used for 
Nos, 2 and 3 respectively and I have, therefore, used these terms in this article. 
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the selling value of the growing stock (which may be called 
the money yield in the year “m,* 4¢, Ym) plus the value of the 
soil, Ze, “S.” 

In the year “m” then, “w" = Yin +S 

After “n” years “w" becomes “W” 

The money yield in the year “m+n” is Vin $n 

The value of the soil is still «S ” 

The costs annually have been “ec 

C (COP = tue 8 
‘op ‘up 


and this accumulated 


for “n” years at “p” per cent = is) the 


capitalised value of the annual expenses which may be written as E 
. total expenses incurred between the year “m” and “m--n” 
= E (rops—1) 


2 We Yngn + SE (ops -1) 


and so the current forest per cent, 100 a fw al 
vow 
becomes by substitution 100 ( : 7¥m +n1S—E (op —1) 24 ) 
v Ym +5 
This is an unwieldy formula to work with until figures are 
substituted for the letters. [f however “n” is put equal to one 


year 
it becomes 100 ( YotieS—EGvopa) =I ) 
m 
Ymer +S~ 2 Cop) — Ym -S 


= 100 ( 


) 


Yun +S 
4 Yoag—ee ot) Pees 
Yn +5 : 

Tt has Leen shown that the money yield “Y” is itself a com- 
bination of the volume, girth price increment, and market price 
increment per cents. 

The formula employed by Mr, Blascheck and Mr. Collier, 
which was for a period and not for one year, only takes into con- 
sideration the volume increment. It therefore leaves out a good 
deal which goes to make up “Y" and everything else in the 
formula. On the face of it it is not very obvious how the results 
from the two formule can be the same, and it seems a pity that 
some proof has not been put forward either by the upholders or 


wv 
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the opponents to show exactly why the simple formula was or was 
nut correct as the case may be. The present article makes an 
attempt to show how a simple formula can be derived and what 
its worth is when obtained. 

No doubt there are several methods of obtaining the same 
results, however as everyone is familiar with Schlich’s Volume IIT, 
aud probably possesses onc, the figures and formula have been 
taken as far as possible from that book in order that any one can 
check them. It isa recognised axiom, that in a forest so Jong as 
the capital invested ina given wood is increasing in value ata 
per cent. higher than the general per cent., the wood fs financially 
auripe but that when it has sunk to exactly the general per cent 
then that wood is exactly ripe. Ido not attempt to prove this 
statement but I quote Schlich as my authority.* 

Ying 1—Yn—e 
Ye 5 
formula for the indicating per cent, and can be found on page 165, 

Vol. TL, Sehlich. 
It should be noted that all these symbols represent money not 


The formula p= ) x 100 is the commonest 


volume. 

The above formula which is familar to everyone is taken as a 
starting point. 

it has been advanced against Mr. Blascheck’s and Mr, Collier's 
proof that calculations based on single trees cannot be applied to 
the increment of whole woods, for which the above formula was 
evolved, Presumably this objection does not mean that the single 
trees do not give the proper volume and value increase. If it does 
mean that it would only necessitate basing the volume of the 
single tree used for the calculation on the average of a large 
number of measurements which I assume Mr, Blascheck did and 
which [ know Mr, Collier did. 

*Schlich, Vol. (16, page 191.—" As long as the indicating per cent. is higher than 

the general per cent. p, at which money can De invested otherwise with equal security, 


erat which money can be obtained for investment in forestry, the wood is financially 
ia} ripeness 


not ripe ; when the indicating per cent. has become smaller dian p, the finan 
of the wood is past; the wood is financially ripe at the time, when the indicating per 
sp 


cent. iy equal te 
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It probably means that as the formula for the indicating per 
cent. is calculated for the unit of area and as it is not known in 
India how many trees should normally be on a unit of area that 
therefore the formula and others like it do not apply. 

The above formula, however, applies to any unit equally well. 
It is used on the Continent with units of a franc and a hectare, in 
England with a shilling and an acre (see Schlich) and in India it 
could be used with a rupee and an acre or an anna andan acre, If 
therefore we choose our unit to be the area occupied by one tree 7 
still holds good even though we do not know what that area 7s, 
provided that the values for S and e are veduced in proportion. 

Moreover the above formula is usually used with a given 
number of trees, this number being the see in the year m+1 a5 
in the year m and in the case of a period the number may equally 
well be the same, 

Let the volume of a tree in the year “m” =x 
” ” ” » m+r=x* 
Then the increment 


and the increment per cent. 


It is obvious that if 50 or 100 trees were taken in each case 
the per cent. still remains the same, 

It is true that in making the calculation over a period of years 
a thinning might have taken place the value of which would have 
to be added to the final value to get the correct value increment. 
If this thinning were correctly made, and necessary, it would not 
alter the question, and is, in any case, an unnecessary complication, 
as it is usually arranged, in order to simplify the calculation, that 
the thinning shall be taken out just defore the period starts, This 
is so in Europe and it will be found that in the calculations of the 
indicating per cent. on page 197, Vol. III, Schlich, that the thinning 
is always avoided in this way and that the number of trees at the 
beginning and end of each ten-year period is the same. <A point 
to notice however is that as some of the trees, which should provide 
the material for thinning, would not produce the best timber, they 
are not reckoned at the best price, This point will be referred to 
again later, 
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Nor does it make any difference that the area occupied by a 
5 ft. tree and a 6 ft, tree might be and probably is different. 

As already stated the unit is immaterial provided always that 
the Sande are reduced proportionally. If the units differ the 
Sand e would differ in proportion (just as they do between an 
acre anda hectare) and the per cent. in each case would be a 
true one. 

What is said about volume increment for the single tree 
applies equally to value as any one can prove who cares to work 
out the figures. 

It is then now assumed that the formula— 


holds good for the single tree provided that tree is a fair average. 
The argument is however more easily followed if it is taken 
for the unit of area as figures are then available with which 
comparisons can he made, 
The above formula can be written in the form— 


y= roof eee e } 
t TYn+S ~ Ya48 


First consider the expression 


e 
Yn+sS 
In all the examples in Schlich— 


e = 3 shillings an acre 
S = 404 ” » 

Vm varies with the age of the wood, but as this calculation is 
always made for fairly old woods (at Jeast over middle age) it is 
always a large figure. On page 120, Vol. ITE, Schlich, there is a 
money-yield table for Scotch Pine. Taking the figures given 
there then— 

At the age of 70 years Yzo= 2187 shillings (the 134 shill- 
ings taken out asa thinning do ot go on to produce 
increment), 

ae = a or roughly ca 
which is not a very large fraction to deduct from the rest of the 


aout cat ope Xmtir— ¥m 
expression in the bracket, #72. Vors” 


7 e 
.. the expression g—-e = 
Dression va S 
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7 e 
Moreover the older the wood the smaller the expression 
Yn+S 
ing. 


” or increases “ Ym” must reduce 


lecomes as Ym is always incr 
Anything which reduces “e 
the value of the fraction, 


It makes very little difference then if is rejected alto- 


painter 
¥m +5 


gether even in Europe and in India where “e” is small and 
Ym large (for 5a. a cubic foot is a very small price for valuable 
species like Sal or Deodar) the error is even less. 


More than that the rejection of the fraction YWors makes 


the value of “p” larger than it should he. It therefore delays the 
time when the current forest per cent. sinks to the general per cent. 
or in other words makes the rotation so calculated longer than the 
correct financial rotation, ‘The error is therefore on the safe side, 

There is left the formula— 

¥Yot1—¥m 
Bee: { west 

Now comes the question of “S,” the value of the soil, Any- 
thing which reduces the cenominator of the above fraction must 
increase the value of the fraction, that is, increase “ p,” and thereby 
delay the time when the current forest per cent. becomes equal 
to the general per cent. 

The ervor then of rejecting “S” altogether has the effect of 
lengthening the rotation and is therefore again an error on the 
safe side. 

“S” is always fairly small compared with Yun, and in India 
where “S” is certainly smaller than in Europe the error will he 
even less but what there is will be on the safe side. 

It is hoped that it has now been shown that the formula— 


p= roo(*™ ¥ =) is approximately correct, 


It has already been shown that the whole formula applies 
equally well to one tree (if it is typical) as toa whole wood. In 
practice exact measurements of the increase in value for one year 
cannot he made and the calculation is always made for a_ period of 
years, Exactly the same arguments apply over a period as have 
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been employed above. One year has been used in these theoretical 
arguments simply because the formula is very complicated and 
unwieldy fora period. In order to prove that this contention is 
equally true for a period the following figures are inserted — 
These show the current forest per cent, for a Scotch Pine wood 
calculated from the data on page 120, Vol, ITI, Schlich, assuming 
as is assumed in the book that— 
$= 404 shillings an acre 
e= 3 ” i 
General per cent.= 23, 2¢, when the current forest per cent. 
sinks to 2} then the wood is financially 
ripe. 
The periods are ten years, Column 2 shows the approximate 
calculation neglecting S and ©; column 3 shows the correct calcula. 
tion. 


The formule used are then— 


n ca 
2p “Y¥ min 
Col. 2: p= 100 (\) re -1) 


Col, 3: p= 100 (" /Ym+n+5 —ECrope =1) -:) 


Ym +S 
a Approximate ealenlation Correct ealeulation 
Age. of p. of p. 
' 2 3 
60—70 4°03 319 
7080 yz 268 
80—90 2°25 
99—100 223 195 
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According to the correct formula the financial rotation with a 
general per cent. 24 is about So years, With the approximate 
formula rejecting S and ¢ it is about 90 years, 

This surely proves what I have said, a7. that the rejection of 
5 and e creates a small error, 7, 10 years, and that this error is on 
the safe side in that it makes the rotation 90 years instead of 80. 

So far however the whole proof has been connected with the 
change in value of a wood over a given period, 

It has been shown that the symbols Ym and Yn + n represent 


wm” 


the selling value of a wood in the years “m” and “m+n” 
respectively. 

It has also been shown that the change in valuc is made up 
of the volume increment and the girth price increment (market 


price increment is always neglected as stated), 


fe 

The volume increment percent = 100 (/S ~1 ) 
a 

» ith price, sw = 100 (*/E -1) 


If these two per cents. are calculated separately and then added 
together the same result should be obtained as when using the 


formula— 
n 
- m+n 
p= 10 G Yn -) 


In actual practice by keeping the same number of trees all 
through the period (which has to be done in order to enable the 
argument to be based on single trees) some trees, which theoreti- 
cally should have been removed in thinnings, will not fetch the 
full price, #¢., their girth price increment will be less, 

By neglecting this point and assuming a/ trees to get the 
full girth price increment a larger value “p” will be got than 
the correct one, Ze, ék’s error (the third introduced now) agar 
tends to lengthen the rotation, As a result of this the argu- 
ment which has been urged that this approximate method is 
incorrect because some of the trees would have been taken out in 
thinnings does not hold water, for any error thus introduced is 
sinall and is in any case an error on the safe side, 
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Because of this the figures now shown where the calculations 
for the volume and girth price increment per cents. are made 
separately and then ad«ded together should give a rather higher value 
for p (and consequently a longer rotation) than when using the 
approximate formula — 


a 
p = 100 Ci -1 ) 


As exactly the same data are used here as in the previous 
calculation and as the results of that are repeated it will be seen 
that the above contention is correct. 


ay 


ALCULATION OF APPRONIMATE PINANCIAL ROTATION 
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This gives the correct financial rotation for this wood with 
ageneral per cent. 2}as 80 years. By merely calculating the 
volume increment per cent. and the girth price increment per cent. 
and adding them together and rejecting everything else the rota- 
tion becomes about 95 years. 

Tn other words the rotation is some 1§ years zoo Jong which 
is an error on the safe side. 

N.B—It should be noted that where girth price increment 
occurs then the volume increment per cent. alone gives a rotation 
too low. 

Conclustons—Vrom the above arguments I draw the follow- 
ing conclusions :— 

(1) If the volume increment and girth price increment in any 
locality are known that gives sufficient data for calculating an 
approximate financial rotation. Measurements and calculations 
may be made on single trees, The formula would be — 


pa reo(Je 1) + (MF) 


or it may be more simply written 


n Y ages 
p = 100 Oa = ) 


For girth price increment the cusiest way to settle the question 
would be to auction a certain number of sound logs of various 
dimensions for a short period of years at some central place in 
each division, 


(2) If girth price increment is absolutely non-existent and 
volume is all that matters and a cubic foot froma small sapling is 
worth as much as a cubic foot from a 6 feet tree, then the rotation 
corresponding to the culmination of the mean annual increment 
would be the correct financial rotation. The calculation of the 
current volume increment per cent. would give certain useful infor- 
mation ; probably it would show how long the trees could be kept 
so that moncy was not actually lost, but as this is purely a theo- 
retical case 1 have not worked it out. Girth price increment prac- 
tically always exists toa certain extent for there is usually some 
stage at which it becomes profitable to saw a tree and below this 
size it is only fit for fuel, etc, 
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(3) A common case is that a certain-class of scantling is sawn 
in a district which can only be got from trees above a certain size, 
eg, 4 feet. Below this stage the trees.are more or less unsaleable, 
There is then perhaps a certain girth price increment (often 
connected with bark per cent. and wastage in conversion) up to say 
4 feet 6 inches or § feet and after that none at all. In a case of 
this sort a calculation based on the value of the tree from when the 
girth price increment begins (ze. in our case at 4 fect) and continued 
on would show the correct financial rotation. ‘The calculation 
based entirely on volume would not be correct, money must be 
substituted for volume, and in that case the girth price increment is 
automatically included so far as it exists and drops out when 
non-existent, Tt will be found in these cases that the financial: 
rotation is usually very close to the stage at which girth price 
increment ceases, 

(4) If there isa stage at which trees become saleable and 
below which they are unsaleable, but there is no girth price incre- 
ment at all once the saleable size is reached, then a calculation of 
the yolume increment per cent. made above the time at which 
the trees become saleable shows the correct financial rotation, 
It will be found however that this usually works out to be almost at 
the size at which the trees first hecome saleable, except in the case 
of a fast growing tree. In such cases forestry from the financial 
point of view is not as a rule a very profitable investment though 
it may be from other points of view, 


RECENT PROGRESS IN CELLULOSE TEXTILES. 
BV W. RAITT, FCS, CELLULOSE EXPERT ATTACHED TO THE FORKST 
RESEARCH INSTITUTE, DEHRA DUN, 

Some of the readers of the Indian Forester may recollect that 
at a Foresters’ gathering at Dehra Dun some two years ago, in the 
course of an address on the possibilities of an Indian cellulose 
industry, I ventured to indulge in a prophetic vision which: must 
have seemed to my audience more visionary than prophetic It: 
ranged, if T remember rightly, from cellulose coffins to cellulose 
whiskey, from steamer steward’s bad-weather basins to cellulose 
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suits—the latter being highly recommended as suitable in price to 
an underpaid but still deserving Forest Service. The scoffers then 
present will please take note that this article is written to convict 
them of sin, for it is the story of A Dream Come ‘True, 1 cannot 
yet elevate them with (11,0, whiskey—except at a price per 
drink which is beyond a forest man—but [ can depress them with 
an offer to supply the coffin ta any whe feels he needs it, and T 
am at this moment wearing the cellulose garment, a teney thing 
with pink trimmings and surmounted by a distinctly elegant 
cellulose tie, 


The origin of cellulose fabrics is but skin deep. It lies within 
everyone who has ever absent-mindedly twisted a strip of paper in 
the fingers or evolved a temporarily efficient rope out of a news- 
paper, and many of these experimenters must have had dim visions 
of a really efficient fabric 7f the paper was of sufficient tensile 
strength and sufficiently cheap, Hitherto strength in paper has 
meant a prohibitive cost. The Japanese have for centuries twisted 
short lengths of their beautifully strong Areassouetia paper, but 
until recent years nothing at once strong enough and cheap enough 
to form the basis of a commercially. possible industry has heen 
forthcoming. The Germans, with their talent for imitation which 
we are beginning to understand is largely their substitute for 
invention and originality, have for some years been producing 
hybrid fabrics of jute warp and paper weft and twines composed 
of two paper yarns twisted round a bemp core. In all such efforts 
the paper was merely a cheap make-weight. It never occurred to 
them that paper could be produced of such a quality that a fabric 
coukl be composed of it entirely and sold honestly and openly for 
what it is, until an Englishman, Fielding, showed them how to 
produce a sufficiently strong paper from wood, [ts process of 
manufacture is a modification of the sodium sulphate digestion in 
which the digestion process is carried on at a temperature below 
that at which the cellulose is impaired in strength and is arrested at 
a point just short of that at which the ligneous binding material is 
completely resolved. Some of it, softened but not fully soluble, 
remains in contact with the pulp, is not removed by washing and 
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hecomes a cementing agent when the pulp undergoes the process 
of being: floated, felted, pressed and dricd into a web of paper. The 
pulp is also treated by the “ Kollergang ” process where it is rubbed 
and bruised hetween heavy stones revolving on a stationary one, 
It is curious that such a simple and apparently purely mechanical 
process should actually produce a chemical change in the constitu- 
tion of the pulp—a process of hydration which adds an additional 
cally, the pulp is no longer 


molecule of water. 1xpressed empi 
C1, ,0, but C,11,,0,. That sucha change can be produced 
hy such simple means gives us another glimpse into the extra- 
ordinary malleability and transformation powers of this apparently 
stupidly inert substance. Its practical effect is a great inerease in 
the toughness and water-resisting power of the paper and the 
acquisition in a great measure of the qualities of parchment. 

Hence “ Kraft” paper (no, gentle patriot, net a hostile word 
now, but universal like Sauerkraut and Wagner) which solved two 
important problems ; (1) cheapness, it being produced from one of 
our cheapest raw materials, and (2) tensile strength, it being from 
40 to §0 per cent. stronger than the paper it supplanted. 

There remained the mechanical problems attached to the 
conversion of a continuous web of paper into spun and woven 


goods, Germany, ance again, went fumbling along with what she 
was used to in jute and hemp machinery producing, indeed, wonderful 
results in yarn and twists for sacking and other fabrics but at 
an unnecessarily high cost. Again it remained for an English firm 
to grasp the full possibilities of starting operations with a strip of 
paper which was in itself ¢ fady finished fabric and not a loose 
agglomeration of individual fibres, and therefor permitting liberties 
to be taken with it in speeds and strains which are not open to the 
jute or hemp spinner. The result of this enlarged view is to be 
seen at the factory of The Textilite Engineering Co., Ltd. 78, 
Southwark Street, 5. E., where machines are at work slitting and 
winding paper into narrow discs or rolls of 6,000 yards in length 
and 6 to 12 mm, wide and spinning it into yarns for twine and a 
large variety of woven fabrics at speeds twice those permissible to 
the spinner of raw fibres. Fhe reduction in conversion costs is 
obyious, 
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To Mr, George Seaton Mildé, the Managing Director of the 
Textilite Engineering Co, is due the eredit for this really marvellous 
step in advance, “Vhe business of the Company is the manufacture 
and sale of their patented machines and the factory at Southwark 
Street is only for experimental and demonstration purposes but on 
a sufficiently large scale to prove the commercial possibilities of the 
industry. In it he has a complete outfit of spinning and weaving 
machinery producing twines, sacking, matting, carpeting, braids, 
webbing, tapestries, tailor's and milliner’s sundries and cloth of 
various descriptions, The facility with which paper takes dye 
makes it possible to produce goods, such as carpets and tapestry in 
any pattern and design, The whole establishment is a revelation 
not only of what is being done but of what may be done, for there 
seems to be no limit to the purposes to which the material can be 
put and every day is adding to the number of uses actually accom- 
plished. It is well worth a visit by any reader who may be 
proceeding Home on leave. 

The obvious criticism is, will it stand wet? ‘To the ordinary 
person whose only acquaintance with cellulose is in the form of 
news or writing paper, the question seems a very pertinent one, 
but chiefly because he does not realise that his newspaper (provided 
it is a ¢edfufose paper and not a cheap ground-wood one) w7// stand 
wet. Ile may bury it in the earth for months and it will not 
rot. Its fibres will have lost their cohesion by absorption of water, 
but if carefully handled and slowly dried, he will get his paper back 
to its original state almost uninjured. Put shortly, that means that 
cellulose is indestructible except by such drastic treatment as fire or 
acids, Cellulose will not rot because all the fermentable substances 
with which it is associated in nature have been removed in the 
digestion process. Jute and hemp will rot because these substances 
remain with them in the manufactured condition. The foundation 
of the industry then is a practically indestructible substance, so the 
above question resolves itself into, will its individual fibres cohere 
under the effects of wet? They will, and for two reasons, the first 
being the parcliment-like character of Kraft paper which gives it a 
very high degree of resistance to water penetration, and the second 
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a waterproofing process to which it is subjected during spinning. 
Uhave with me a piece of cellulose hessian cloth which has been 
repeatedly immersed for days and dried. I have also a quantity 
of twine which has been used for tying up garden plants and 
therefore exposed for six months to rain, wind and sun. Neither 
are appreciably altered. In point of cost the industry is on an 
absolutely safe basis, and for two reasons, which no amount of 
prejudice can blind one to, first, the normal price of its raw material, 
paper, is £16 per ton against jute at 424 and hemp at £40; 
second, the fibre spinner starts with a loose fibrous mass which he 
has to reduce to a spinnable condition by the numerous and com. 
plicated processes of scutching, batching, carding, roving, drawing, 
all of which add to the manufacturing cost and produce much waste, 
straight off with his 


The paper spinner cuts all these put, starts 
paper strip, his waste is only 2 per cent. and his production owing 
to the high speeds possible is doubled, The nett economic effect 
can best be judged by recent quotations, zs, Dundee jute yarn 
$a¢. per th, paper yarn 3$e2 per tb. 

«After the above, it seems advisable to add a word of consolation 
to our jute friends and that is, vo ew fertile has ever yet displaced 
tts predecessors, Fach of them, as they appeared, found its own 


place and created its own market and cellulose will no mere ruin 
jute than the latter ruined hemp. So cellulose and jute can quite 
happily run together, It may touch the jute grower—apparently 
he can afford it but it cannot possibly hurt the manufacturer who 
would have little difficulty in using paper yarn either wholly or 
in combination with jute and thus have another weapon in his 
hands with which to argue with the grower, Wherefore, rush not 
to liquidate your jute shares 

One result of the Textilite Engineering Co.'s enterprise has 
been the recent establishment of Celltex Limited with a factory 
near Tford to manufacture paper twines for which the war has 
created an extraordinary demand, due mainly to the ruin of the 
Belgian and Polish hemp fields and the embargo on export of 
Italian hemp, As soon as this Company has got into its stride, 
it intends’ establishing a similar factory in India, Its registered 
address is 25, Victoria’ Street, 5, W. 
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For India, the moral of this story of A Dream Come Truc 

may be laid down in the following propositions :— 

(1) The Cellulose Textile Industry has got past its rocks and 
shoals and is now in the Latitudes of Plain Sailing. 

(2) The addition of a fersle to the present paper demand is 
likely to largely incre 
pulp—and the supply is none too good for paper. 

(3) Tudia ought tu be a pulp-producing country, ft has all the 
natural advantages of a pulp-preducer, and amongst these 


se the world's requirements of 


are enormous supplies of Savannah grasses yielding pulp 
of a quality s ble for textile purposes. 
(4) Therefore, Let ‘There Be Pulp. 


pecially su 


OMr Ruitc is sending (1 dhe Forest Research Tnstitule a culleetion af specimens of 
cellulose (extites for the Economist's: Museum. These consist of Yarn, Twine, Clath, 
Hessian, Sacks, Woulpacks. Carpets, 


apestties, Braid, Webbing, Tailor's Sundries, ctes 
We have been enabled to see seme of these already and think that there can be ne 


doubt Uhat the Cellulose Textile Tadustry has come to stay. on. Ed. 


DRY DISTILLATION IN BURMA, 


BYR, UNWIN, 16 


Suggestions have recently been made hy local experts that 
Ceylon possesses all the necessary materials for the production of 
Acetone, Acetic Acid and other products of allied nature, by the 
destructive distillation of wood and that the work should be started 
at once ty supply the home markets, : 

Acetone is a valuable solvent which is used in the manufacture 
of explosives, so that apart from other motives it would be a great 
help to manufacturers of munitions to have a source of supply 
trom ene of our own possess 


ions. Tf these arguments are sound 
so much scarcer, how much stronger 
they must be in Burma where wood is cheap ; nay, where it das pn 
value at all in many places. By “wood” E do not mean the 
valuable timbers which are worked commercially but the thousand 
and one kinds for which there is practically no use even as firewood 
once the big towns are left afew miles behind, IT would not 
suggest working a forest tor distillation but merely following up 


in Ceylon where timber is 
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the extraction of traders and others, utilising their waste branches, 
etc., and taking in hand accessible areas over which improvement 
fellings have been made. Such areas would last for several years 
and afford valuable information without encoaching on our forests 
at all. 

In the large towns of Lower Burma such as Rangoon and 
Moulmein the fuel question is rapidly becoming acute and in all 
probability the charcoal produced by distillation would be readily 
saleable besides helping to solve the problem of fuel supply. As 
faras I know, no attempt has been made to distil wood on a 
commercial scale in India or Burma, so why not have an expert on 
distillation as well as one for the paper-pulp. The already over- 
worked Forest Economist cannot take up this enquiry and it would 
be a mistake to employ a Forest Officer with no special mechanical 
or chemical knowledge on this work. The Experimental Tannin 
Factory in Rangoon might have done well enough had it been 
permanently presided over by an expert. Once firmly established 
private firms would no doubt carry on the work. 

Trade with Germany, who, as everyone knows, is a very large 
exporter of chemicals, is stopped and now is the time to try and 
get some part of their trade into our hands. Some of these chemi- 
cals can be turned out here. Ought we not as a department to try 
to develop production of those that fall within our sphere? In 
writing this note I make no claim to originality whatever but put 
forward a suggestion simply as one interested in such Projects and 
because, at any rate, it has not been discussed in the Zadian Forester 
in recent years at any rate. 


GRASS PRESSES, 
We have had the opportunity of perusing an interesting note 
on various grass presses, written by Mr. Nazir Abbas, FE, A, 
Conservator, C. P,, in which he deals with their merits and demerits, 
his conclusions being based on actual experience, 
He will no doubt supply a copy of this note to any interested 
parties, 


EE 
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A NEW PROCESS OF WOOD PRESERVATION. 


Tn our issue of July 1914 we printed an extract from the 
Chemical Trade Journal advocating a preservative treatment for 
sleepers, which consisted in impregnating them with a mixture of 
liquid paraffin silica and naphthaline, 

The process claims easy penetration owing to the volatability 
of the oil, this, however, would be probably more than counter- 
balanced by the rapid evaporation from the timber, in other words, 
by the loss of the preservative. Under Indian conditions of climate 
we understand that the Research Institute does not consider the 
process to be of much promise, liquid paraffin and naphthaline being 
highly volatile, while silicates on trial have been found very 
difficult to introduce into timber. Experimental work at Dehra Dun 
with this process has, therefore, been discontinued. 


QUINQUENNIAL REVIEW OF FOREST ADMINISTRATION 
IN BRITISH INDIA, 1909-10 TO 1913-14, WITH THE RETURN 
OF FOREST STATISTICS FOR THE YEAR 1913-14. 

We propose to examine briefly the statistics of the year 1913-14 
comparing them with those of five years previous, Z¢, 1908-09. 
For the first time the review has been published under the signature 
of the Secretary to the Government of India in the Revenue and 
Agricu)tnre Department in place of that of the Inspector-General 
of Forests and is more concise than formerly covering 12 pages in 
place of 29. 

The area of the forests under the Department js, to the 
nearest, thousand square miles, 1,080,000 as against 986,000 sq, 
miles in 1908-09, the increase being principally due to the inclusion 
of the Shan State forests; while the area of the reserves is 96,000 
sq. miles as against 94,000, 

It is not always realised that the total area of the forest lands 
covers nearly 23 per cent. of the area of British India—the percent- 
age varies enormously in the various provinces and Administrations, 
thus in the Andamans it is 7o per cent., and 63 per cent. in Burma, 
while in the United Provinces it is only 4 per cent, in Bihar and 
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Orissa 3°4 per cent. and 14 per cent. in Baluchistan. These figures 
show no very great difference to those of 1908-09, except in Burma 
where the percentage has dropped from 76 to 63. It is difficult to 
compare those of Assam, Bihar and Orissa, and Bengal as the tracts 
included in those provinces have undergone considerable modifi- 
cation, 

The total area under completed Forest Settlement stood at 
117,000 sq, mites in 1913-14 as against 106,000 in 1908-09, while 
artificially marked boundaries showed an increase of some 2,000 
miles, and areas over which a detailed survey has been carried out, 
an increase of some 7,000 sq. miles. 


Passing now to Working-plans, the proportion of forest area 
under sanctioned plans is 22 per cent. as against 17 per cent. in 
1908-09, the increase during the five years having been some 5,000 Ste 
miles, The percentage in the various provinces varies greatly, for 
instance, the United Provinces show 98 per cent. an increase of 
4 per cent, while Burma shows 6 per cent., an increase of 1 per cent, 
There seems to be no doubt that greater energy is called for in 
bringing our reserves under Working-plans and the increase is to 
some extent disappointing, though it must be remembered that 
without an adequate establishment such work is much handicapped 
and what province can say that it has an adequate establishment? 
A Divisional Officer in Burma, for example, may have the charge of 
many thousand square miles, while a similar officer in Europe has, 
perhaps, 20 under him, Again the progress in Working-plans must 
depend greatly on the progress of Settlement and Demarcation, 
still the area under sanctioned plans is less than half the area where 
Settlement has been completed. The preparation of a Working- 
plan takes some time, but we think that at times such is spread 
over a longer period than necessary, for example, we have known 
some five years or more elapse between the time of sending in the 
preliminary report and the completion of the plan. 

The progress made on buildings is fairly satisfactory—the 
figures of 1913-14 showing an increase of nearly 2 lacs of rupees on 
those of 1908-09. Good shelter for officers on tour in malarious 
districts is an economy in the long run, as are also suitable buildings 
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for the subordinate staff. The expenditure in 1913-14 was 
Rs. 8,43,000 as against Rs. 6,53,000 five years previously. 

The expenditure on roads shows an increase of over 3 lacs of 

rupees, the figures being Rs. 8,49,000 against Rs. 5,40,000, This is 
toa moderate extent satisfactory but much more remains to be done. 
The Burma figures do not show out well, Rs. 90,000 on new work, 
some Rs, 22,000 less than five years ago, and less than was expended 
in Assam or the Central Provinces. In the latter the expenditure on 
such work has risen from Rs. 67,000 to Rs. 97,000. The great 
incentive to new roads is the extension of railways, to which roads 
act as feeders, and until Burma is better opened up with railways 
it seems doubtful whether adequate expenditure will be incurred 
on communications. 
. Comparatively little has been done in the way of mechanical 
transport, we may expect to see early developments, however, 
in the United Provinces, where a Forest Engineer has just been 
engaged fora term of years. Other Provinces might well follow 
suit, 

Breaches of Forest Rules show an increase of some 50 per cent. 
on the figures of 1908-09: in this respect Madras and Bombay 
have an unenviahle notoriety though the percentage of increase 
is not as great as in the Bengal Presidency. 

The figures of the two years under comparison are :— 


1908-09, 1913-14, 


Bengal Presidency sss 24,000 38,000 
Madras Presidency se 22,000 31,000 
Bombay Presidency + 16,000 23,000 


The reason for the large number of offences in Madras and 
Bombay is probably the Forest Policy of the past in these Presi- 
dencies. This consisted in making over to the Forest Department 
and reserving innumerable small tracts of country, many of them 
of little value as forest, difficult to protect and a frequent cause of 
friction with the people. We imagine that the sooner many of 
these are disafforested and made over to the Revenue Authorities 
the better it will be for all concerned. A glance at the map 
accompanying the Review will explain our meaning. 
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Appendix XIII shows an area of 50,000 sq. miles as fire-pro- 
tected, the area in the corresponding form in 1908-09 is not shown 
but was probably some 2,000 sq. miles less. 


The percentage successfully protected was 96, 1,997 sq. miles 
having been burnt against 1,913 sq. miles five years previously. 

In Madras 15,000 sq. miles were under protection, in the 
Central Provinces 11,000 and in Bombay 10,000 sq. miles, in other 
Provinces less. The heaviest incidence of fire occurred in Madras, 
Assam and Bombay. Thus in Madras 71 per cent. of the area 
under protection was burnt, 4 per cent. in Assam and 3'9 per cent. 
in Bombay. 

In Madras the causes of 762 fires burning 397 sq. miles 
of country were undiscovered, in Bombay of 969 burning 185 
sq. miles and in Burma and the Central Provinces of 106 fires 
burning 28 and 81 sq. miles respectively. 

The remarks made at the end of the preceding para. under 
breaches of Forest Rules explain probably the large number of 
fires in Madras and Bombay. 

The opinion is rapidly gaining ground that fire-protection in 
India at any rate in the moister localities is being overdone and 
if not actually harmful, is certainly not worth the expense. In 
some localities it may be actually harmful, eg. in parts of Bengal, 
Burma and Assam the regeneration of the more valuable species 
after years of protection is not as good as it was years ago when a 
fire was rather the rule than the exception. 

We well remember several years ago an Assam Forest Officer 
of some 20 years’ service telling us that he had never seen a fire- 
line till he came to Northern India and if he were returning to 
Assam did not wish to see one, This was, perhaps, an exaggerated 
view, but still it serves to show that the belief in fire-protection as 
a.remedy for all ills was not universal in the past, though every 
endeavour was made to inculcate this belief. There is no doubt 
that the Sal forests of Northern India have made a magnificent 
response to fire-protection, while the inverse is the case in similar ~ 
forests further east. The sooner these facts are faced the better, 
though it takes many years for Forest Officers to get rid of ideas 
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instilled into them in their early training and reason out cause and 
effect themselves. 

A problem affecting the well-being of the forests as greatly as 
fire-protection is how to regulate the grazing demand. 

In 1913-14, 43,600 sq. miles out of an area of 249,000 
sq. miles were closed to all grazing, against 41,200 sq. miles out of 
248,000 sq. miles in 1908-09. 

Grazing and successful reproduction are incompatible, and the 
latter has often to give way to the former, The writer has often 
heard the idea expressed that the one object of forests is to 
supply timber and fuel. This is an entirely wrong assumption, 
the supply of adequate grazing may at times be of greater import- 
ance than that of timber and fuel and instances can be quoted of 
wooded growth being cut out with the express purpose of improv- 
ing the supply of grass. This may shock the sensibilities of Forest 
Officers fresh from European forests, but gives expression to the 
policy of the Government of India that the forests are being main- 
tained and improved for the benefit of the people in the first instance, 
a policy incontestably right when one considers the enormous 
pressure that there is on the land—the benefit of the people may be 
in the matter of timber and fuel or grazing, each case must be 
settled on its own merits. 

In 1913-14, 6,618,000 cattle grazed at full rates while 3,540,000 
grazed at reduced rates making a total of 10,140,000 grazing on 
payment against 11,427,000 similarly grazing in 1908-09, while 
4,305,000 as against 3,334,000 grazed free under recorded right or 
at the pleasure of Government, The total number of cattle grazed 
in 1913-14 was thus 144 lacs as against 147 lacs in 1908-09, while 
in the former year no less than 43 lacs out of 147 lacs grazed free. 
We commend these figures to those who cavil at the policy of the 
Department and who assume that this policy presses heavily on 
the people. In no other country in the world would this amount 
of grazing be provided at very low rates or free of all rate. It 
has often struck us that the revenue of the country would be raised 
considerably without causing undue hardship by doubling the 
grazing rate, We believe that the ordinary rate paid for a bullock 
or cow is from 4 annas to 8 annas for a whole year. 
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The tendency that will in the near future show itself in 
Forestry in India will be towards plantations as an aid to natural 
reproduction, in some places such may even supersede natural 
reproduction. At present there are but 225 sq. miles of planta- 
tions scattered among our forest areas, an increase of some 
2 sq. miles on the figures of 1908-09. We have done nothing 
towards creating plantations to meet the requirements of various 
industries, and if several of these are to be successful in India, the 
wood required for them must come from plantations, The sooner this 
is realised the better, and the sooner plantations of suitable timbers 
are begun for such industries as matches, tea-boxes, bobbins, etc., 
the sooner will India he independent of foreign countries, At 
present the country is flooded with matches from Norway and 
Japan, with tea-box shooks from Norway, with bobbins from 
abroad. Japan is moving to cut out the European supply, while 
sleepers are being imported from America, and Japan again is 
looking into the question of a possible trade outlet for Japanese 
timbers suited to railway requirements. 


Apart from the commercial side of the question it is notorious 
that certain of our forest tracts are very difficult to regenerate 
naturally, and that we must have recourse to artificial regeneration. 
In the next 50 years we expect to see as much attention devoted 
to plantations as has been devoted to fire-protection in the past 
half century. 


We wonder if Forest Officers have any idea as to what 
the outturn of our forests is in timber and fuel. In 1913-14 it 
would appear that this was 2,946 lacs of c. ft. as against 2,320 lacs 
in 1908-09, The incidence per square mile varies enormously, 
19,806 c. ft. in the North-West Frontier Province to 276 c. ft. in 
Baluchistan, the average outturn per square mile being 1,200 
c. ft, as against 960 ¢, ft. in 1908-09. Besides this a large quantity 
of timber and fuel is left in the forests for want of.means of cheap 
transport or of suitable markets, while in rare instances are the 
forests being worked to their full possibility, 

The outturn of minor forest produce in 1913-14 was worth 108 
lacs of rupees, this apparently includes bamhons, while in 1908-09 
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it was worth 69 lacs, presumably excluding bamboos ; the value of 
the outturn per square mile varied from Rs. 282 in the Punjab and 
Rs. 213 in the United Provinces to Rs. 2 in the Andamans and 
Rs, 6 in Burma. The average value per square mile was Rs. 44 
in 1913-14 as against Rs. 29 in 1908-09. The low average in 
Burma shows that a country probably the richest in minor forest 
products of any province in India is still untapped. 


We commented upon the vast number of cattle that the 
Government allows to graze free—this liberality is further empha- 
sised by the large quantity of produce given away free. It is 
estimated that no less than 670 lacs of c. ft. of timber and fuel is 
thus disposed of, showing an increase of 94 lacs in the last five years, 
while minor produce, of the value of 39 lacs of rupees, is given away 
as compared with 20 lacs worth five years ago. The total value of 
forest produce thus given away is estimated at 74 lacs of rupees as 
against 46 lacs five years since, 


We again commend these figures to those who imagine that the 
forest policy of the Government of India presses hardly on the 
people. What private owner would benefit his tenants to the 
same extent ? 

We now pass to the income of the forest. In 1913-14 the 
gross income was 329 lacs of rupees, in 1908-09 it was 285 lacs. 
Of this timber accounted for the greater portion, ze, 253 lacs and 
192 lacs respectively. 

The expenditure of the year was 171 lacs, out of which 
administration cost 85 lacs or just half. 

In 1908-09 the expenditure was 147 lacs, administration 
costing 68 lacs, 

The above figures are taken from Statement XVII, which deals 
with the forest not the financial year. 

We are glad to see that the expenditure on communications 
and buildings showed an increase of some 4 lacs, while expendi- 
ture on cultural operations, plants, etc., was also increased, though in 
both cases we consider that considerably more money might have 
been allotted with advantage. 
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In order to show at a glance the financial aspect of the Indian 
Forest Department during the last quarter of a century, we extract 
the following figures (these are for financial years) :— 


Revenue. Expenditure. Surplus, 
1893-94 we 77 lacs... 93 lacs... 84 lacs, 
1898-99 va 190 , vex “TOO 5 ie gc 
1903-04. wc (222, wn weet BZ a Saeed AOOL™ 235 
1908-09 ee BDA on se TAZ ye LOZ 
IQT3-14 se 3330 on . W735 ae 5B 


In other words, the net revenue has nearly doubled in the last 
25 years. The most noticeable increases are ir. the United 
Provinces, the Central Provinces and Bombay, few officers outside 
the latter Presidency realise to what extent the work of the Depart- 
ment has there developed and expanded. After reading the review 
of the Government of India with the statements attached to it, we 
think that we may fairly congratulate the Chief Conservators and 
Conservators in the various provinces on the excellent results shown, 


We feel, however, that what has been done is only a beginning 
and that much more remains to be done and we offer the following 
suggestions to the various provinces to which their energies may 
well be specially devoted :— 

(1) The extension of Working-plans, 

(2) The concentration of working rendering on the one hand 
supervision easier and ensuring higher prices, while 
on the other cultural measures and aids to natural 
regeneration can be carried out with far less 
difficulty. 

(3) The opening out of the forests by roads and buildings — 
and roads are specially called for where the neigh- 
bourhood is being tapped by a railway as feeders to 
this railway. Markets follow railways, thus they will 
also follow feeder roads, 

(4) Extension of mechanical means of transport. 

(5) Extension of plantations irrigated and unirrigated to 
supply the public with cheap timber, minor products 
and fuel, the cheaper the fuel the less call will there 
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be to burn cow-dung, which will then be available to 
enrich the soil, Also plantations to meet special 
industries, such are non-existent, 


(6) Greater liberality in fostering commercial enterprise by 
laying down at Government expense sample plants 
on a commercial scale for special industries so as to 
introduce these to the public, where to date the public 
has failed to come in, such as pulp factories, match 
factories, creosoting plants, each under the control of 
a specially engaged expert, 

The above points have been too much neglected in the past, 
not trom want of energy on the part of the Department but from 
want of officers and want of money. The Department has been for 
years stinted in men and money. 


Indian Forest Administration has been decentralised during the 
last few years and each Province is now to all intents and purposes 
self-contained and independent. A little rivalry and competition 
among the Provinces would hurt no one and would not he out of 
place, though industrial and commercial progress must greatly 
depend on circumstances outside the control of the Department, 
eg, the opening up of the country by railways and a cheap supply 
of chemicals, some of which might very possibly be produced 
within the confines of the Indian Empire. 

We conclude our remarks by saying that the increasing 
prosperity of the Department is in great part due to two guiding 
hands—one that of Sir St, Hill Eardley-Wilmot to whom the Depart- 
ment owes a debt of gratitude which it would do well to realise, and 
the other that of Sir Robert Carlyle whose interest in the welfare of 
the Department and recognition of the work done by it were 
doubly welcome after too frequent periods of official neglect in 
the past and want of sympathy with the aims and objects of 
Forest Officers, 

It is noteworthy that during the five years that cover Sir Robert 
Carlyle’s tenure of office, Forest Officers have figured more 
frequently in the Honours’ list than during the whole of the half 
century preceding, 


EXTRACTS. 


WOODEN ROADS, 

Experiments have been made with various materials for our 
Indian roads, The ordinary macadamised road that is so excellent 
in England is far from perfect in the tropics. The fierce showers 
of the tropical monsoon are strong enough to wash out the gravel, 
and the muddy roads during the rains are succeeded by roads with 
many cracks when the fierce sunshine that follows the fierce rains 
has dried up the mud. There has been a good deal of talk about 
paving Indian roads with blocks of wood ; and, in Calcutta, people 
have been in the habit of pointing out the fact that a small area in 
Clive Street that was thus paved some years ago has shown excel- 
lent results, Before the recent monsoon, therefore, it was resolved 
to make the experiment on a considerably larger scale in Hastings 
Street, and this was accordingly done. 

The Chief Engincer in the course of a report says that the 
experiment is going to be a failure. Ina country like India, where 
there are alternate periods of very wet weather and very dry 
weather, timber, of course, alternately expands and contracts, so 
when the wooden blocks were laid down in the dry weather that 
preceded the rains, it was, of course, realised that they should be 
a little apart from one another with an “expansion-joint” to hide 
the crack, thus leaving the blocks room to expand when the rain 
came, The rains have come, and the Chief Engineer writes :— 

“The expansion-joint at the sides is already used up for all 
practical purposes, and that in less than two months. The Execu- 
tive cannot be blamed for this, as I pointed out what would happen 
to wood-pavement to the committee which sat some years ago to 
consider the question of the best road surface,” 
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This is all very well, but we should be inclined to ask whether 
the Exetntive is not to he blamed for having allowed insnfficient 
room for expansion, The matter is of much importance, for it would 
be a great pity if the experiment were to be quoted for all time as a 
failure, if, in reality, the failure is due to an imperfect calculation. 
As it is, the blocks will begin to push up at an angle as soon as 
they meet, whereas, with a further allowance for expansion, they 
might have fain flat throughout. The word “failure” should not 
be writ too soon, The Chief Engineer explains the success of the 
earlier cxperiment in Clive Street by saying that the wood there 
is teak, which is non-absorbent of water and does not therefore 
expand to any appreciable extent. Teak was not abnormally 
expensive when that little area was blocked, but the price of teak 
since then is prohibitive. 

Rubber has not yet been tried seriously, and is for the present 
out of the question in the East, but tar macadam, such as has been 
used so successfully on Madras rouds, is an excellent preventive 
of the dust nuisance, and a serviceable material, Its slipperiness is 
a drawback, but it gives good roads,—[Madvas Times.] 


SEMUL OR SILK COTTON. 


Semul or Silk Cotton is well known in the United Provinces. 
It is extremely light and has a remarkable power of water resist- 
ance, From an experiment conducted in the Government Horti- 
cultural Gardens of Lucknow it would appear that sewed has a life- 
saving property also, and might be utilised in making life-buoys. 
A tubular belt of oil-cloth, seven feet long and five inches in dia- 
meter, was stuffed with four pounds of “silk cotton,” the ends were 
sewn up and strings attached for fastening the belt to the body. 
A man weighing 132 pounds was let down one of the deep wells in 
the gardens and it was found that the belt not only kept him 
suspended in the water with ease, but he was able to carry at the 
same time in his hands a dead weight of twenty pounds —[7he 
Indian Textile Journal] 
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THE COMMERCIAL SIDE OF FOREST WORK IN INDIA. 
BY R. S, PEARSON, LF.S. 

Forest work naturally falls under two main heads, both of 
equal importance, firstly the work entailed in growing and tending 
the crop and secondly the disposal of the mature product. The 
former may be termed the technical and the latter the commercial 
side of the business, it is to the latter that this article refers, Many 
years ago the State inherited a valuable property of forest and 
waste land, Government very wisely made it its business to develop 
this. At the commencement the work was carried out on a modest 
scale, and expenditure was necessarily limited. Gradually the work 
increased, as a larger staff of trained men became available. Their 
energies in opening up and developing the forest estates necessitated 
greater expenditure, this resulted in a corresponding increase of 
revenue, and work continued along fairly normal lines until the 
present day. Before discussing the commercial side of the work it 
is necessary to review the condition of the forests at the time the 
Forest Department took over charge and also the training of the 
men who had to carry out the work of establishing, protecting and 
exploiting these forests, 
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It would be ancient history to review in detail the condition 
of the forests 50 or 60 years ago, their condition varied greatly 
according to their composition, their proximity to possible markets 
and the ease with which they could be exploited. For the purpose 
of this article it is sufficient to state that in many instances they 
were much damaged and over-exploited. At the same time nearly 
all of the forests were undemarcated, communications were bad or 
non-existant, no inspection bungalows existed and maps were either 
very bad or more often not available, 

From what has been said above it will be clear that the work 
with which the first Foresters in India were faced was one of great 

~ magnitude affording unlimited scope. We now know that they 
and their successors tackled the difficulties before them in a way 
which deserves nothing but praise. Much, however, remains to be 
done, both on the technical and commercial side, so that it is 
necessary to consider if all is well and whether the business is being 
run on sound commercial lines. 

We must first turn to the man who has had to do the work. 
The Government of India, having defined their forest policy, soon 
found it necessary to employ trained Forest Officers. They recruited 
the first three from Germany, after which they set to work to train 
probationers in France, later at Coopers Hill, and now at the 
Universities. These men came out to India and at once began to 
put their technical knowledge into practice, and as the forests 
placed in their charge were in a neglected and often ruined state, 
all their energies were concentrated on protection work, on forming 
reserves, demarcation and survey work, putting the forests on a 
sound legal basis, opening them up, building inspection bungalows 
and finally dividing up the property committed to their charge 
so as to facilitate the introduction of proper management, based on 
sound sylvicultural principles. This has been a work of the first 
magnitude and importance, but there is always a but | it has had to 
be carried out in a marked degree at the expense of the commercial 
side of the business. Some people, not well acquainted with the 
conditions and work of the Forest Department, may say that they 
cannot follow the argument, though they probably will do so after 
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studying the numerical strength of the Forest Department lists in 
the various provinces, at the samc time bearing in mind that roughly 
one-fourth of British India is under the management of the Forest 
Department. There is also another factor to be considered which 
has no doubt retarded the commercial devolopment of the State 
forests and that is that the Forest Officer’s training is bound to be 
largely of a technical nature, as there is not sufficient time during 
this training to pay much attention to the commercial side of the 
business. [ do not wish in any way to infer that the basis of train- 
ing as carried out is on wrong principles, that is not the point, 
but as it takes several years to train a Forest Officer, either in his 
technical work or on the commercia) side, and as there is not time 
to teach both subjects thoroughly, the latter had necessarily to give 
way to the former. The result of this is that not only have Forest 
Officers no great commercial knowledge but their sympathies and 
inclinations veer strongly to the technical side, in opposition to the 
commercial side of Forestry as a whole. 

Now if the above principles be accepted, how can these difficul- 
ties be overcome ? To curtail the period given to the technical 
training in Europe in order to give more time to the commercial 
side is out of the question, the time devoted to technical training is 
already too short as it is. The most satisfactury sulution would be 
to employ a certain number of business men to carry out the 
commercial work of the Forest Department. This has in fact 
already been tried on a limited scale, as for instance in the United 
Provinces, where a non-Forester has been appointed to look after 
and manage the Government Rosin and Turpentine Mactory and 
a manager appointed to the charge of the creosoting works. Or 
again may be cited the instance of teak sales held by professional 
auctioneers for the Forest Department in Burma. I would go 


further than this, and advocate the appointinent of permanent men 
not only to look after sales of timber and minor products but to 
endeavour to find new markets fer these forest products not at 
present exploited, to improve existing forest industries and where 
possible start new industries. This virtually amounts to local 
Economists, whose primary duty would be to carry out the routine 
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trade work of the Forest Department, and at the same time improve 
and expand the business along sound commercial lines, in which 
ficld there is a large scope in nearly every province. 

It might reasonably be asked what would be the special duties 
of such officers, This would depend on the local conditions in each 
province, in some instance no such commercial men are required, 
in others there is great scope for the business man, as for instance 
where large timber dep6ts exist and sales have to be held at stated 
intervals, which, te carry out to the best advantage, entail a know- 
ledge of ruling prices, causes of fluctuations in rates and the 
demand for different species of timber for special purposes outside 
the district. Then it very often happens that a serviceable timber 
well adapted for general or special industries is not on the market 
for various reasons, the local l’orest Officer often makes attempts 
to find a market, but cannot do so as he cannot leave his district, 
in other words do the work of “bag man.” Again for a Forest 
Officer to further or start an industry is practically out of the 
question, unless he has charge of an exceptionally light division, a 
practically non-existant article in British India. Often and often 
has it been proved that quite a sound industry could be started or 
an existing industry pushed, or a timber or minor product collected 
and put on the market, the local Torest Officer being fully aware 
of this but unable to take it up, and why, because he has other more 
important technical duties to attend to. 

Another side of the question which daily comes before any one 
who has to deal with enquiries from firms, and which presents a 
nearly insurmountable difficulty as matters now stand, is to obtain 


supplics of seasoned timber, of special species, for a given purpose, 
at short notice. Say for instance that a special timber is wanted for 
rifle stocks, or welding hammers, or bobbins, or bottoms of ballast 
trucks, etc, it cannot be procured. Were commercial men in 
charge of the supplies it may be taken for granted that supplies 
would promptly be forthcoming, not only would there be a great 
expansion in the indigenous timber trade, by which Government 
would profit handsomely, both directly and indirectly, but the 
trade would be kept in the country, avuiding the uecessity of 
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relying upon foreign sources, a reliance that might cost us dear 
should transport not be available or prices be unduly put up 
against us. 

Let us consider for a moment what would happen were the 
State forests to fall into the hands of a large commercial company, 
empowered to run the business, and given the trained Torest 
Officer to carry out the tending and maintenance of the forests. 
Would they ask the Forest Officer to carry on the commercial side 
in addition to his own duties? The answer is of course in the 
negative, they would employ a staff of business men to dispose of 
the various forest products and take very good care that they were 
placed on the market in the most attractive and paying form. 

To the above proposals will at once be raised the objection 
that the Government policy is not to interfere with private 
enterprise. Thatis just my point in advocating that the commercial 
work of the department should be carried out by business men, 
whose duty would not be todo the work that firms are willing 
to do, but to do the work which the firms will not do or in 
which they require a lead, in other words, to bea go-between 
between the trained Forest Officer and the commercial world. That 
such an arrangement would benefit Government and its Forest 
Department and also the commercial world admits of no doubt. 

In the event of such a scheme being considered, it would 


be necessary to go into it 
some localities the above a 
others they apply with ful 
proportion to the value of 


in detail, for it is obvious that for 
rguments are not applicable, while in 
foree, and vary generally, in direct 


the forest as a whole. One point, 


however, must be continua’ 


ly borne in mind when considering 


such a policy and that is that money makes money, and without 
a liberal policy of expenditure to render productive capital—in 
this case the State forests—it is absolutely futile to appoint a 
staff of commercial imen unless they are properly and judiciously 
financed, so as to enable them to develop the enormous wealth of 
some of our Indian forests, 
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WORKING-PLANS IN BURMA. 
BY H. C. WALKER, IFS. 


There are, undoubtedly, differences between one working-plan 
and another, and it is on this account that the Research Institute 
has classified our working-plans into two or three main types with 
several well-defined species.* But in practice these differences are 
ignored, and it is almost the invariable custom to work entirely 
by area, even when the working-plan directs otherwise, and 
within the areas, allotted to girdle, with the usual exceptions 
of seed-hearers, ete, all trees over the minimum girth limit. 
We are, therefore, I think, justified in assuming that for all 
practical purposes there is only one type of working-plan in 
Burma. 


Any one who has girdled over areas for which no working-plan 
has been drawn up must realise what a great advantage it is that 
girdling shontd be regulated under a definite scheme. The reasons 
are that a working-plan ensures a working circle being gone over 
thoroughly and systematically within a period of years sufficiently: 
short to prevent great deterioration and sufficiently long to allow 
an adequate number of trees becoming available for the next 
period. It ensures the work being distributed uniformly, and 
provides a regular yield throughout the perio. It also supplies a 
rough but useful estimate of the number of trees to be girdled and 
probable outturn, At the same time no provision is made for 
future years beyond the period, and the question I propose to 
discuss, therefore, is whether a general scheme should be drawn up 
for the whole rotation. 


For a European forest a working-plan is usually divided into 
two parts, The first part cons 


sts of a general scheme for the 
whole rotation, and is drawn up for the purpose of equalising the 
periodic yields. The second consists of a detailed programme 
of fellings, and is drawn up for the purpose of equalising the vields 
during the period. 


* Jndian Forest Reenrils, Vol. 1, Part IV. 
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Take the following example :— 


Age-class. Area in acres. 
Over GO... ase ah 700 
40—60—_.. sed — 600 
20—40 on 300 
o—20 Bx be 400 
Total see = 2,000 


In this case if the woods were cut over when mature, as is 
done in Burma, 35, 30, 1§, and 20 acres would be cut over annually 
iluring the four periods, and the yield would be most irregular. 
For such a forest a general scheme would be essential, and a 
simple and suitable arrangement would be to cut over 6oo acres 
during the first period and 500 during subsequent periods, and 
to prescribe what woods should be allotted to cach period. A 
detailed programme could then be drawn up for the woods allotted 
to the first period to ensure equal yields throughout the period. 

The text-books lay great stress on the importance of ensur- 
ing “a steady and sustained yield,” and give one clearly to 
understand that it would be considered most unsound to restrict 
the working-plan to one period. But although | have specially 
looked up the question, Iam unable ‘to ascertain what steps are 
supposed to be taken in the case of uneven-aged woods such as are 
almost universal in India. However, theoretically the problem is 
simple. As the age is not known, the stock must be enumerated by 
girth or diameter-classes, and having determined the length of time 
for the average tree to pass through each class, the girth-classes 
must be converted into age-classes, It is necessary also to deter- 
mine what proportion of each class will reach maturity. Results 
would then be obtained such as follows, when a general scheme 
could be drawn up on similar lines as for an even-aged forest :— 


Age-class. Number of trees calculated 
to reach maturity. 
Over 60 ie des Ah 7,000 
40—60 ia ei tah 6,000 
20—40 ae sae 3,000 
o—20 a0 3 ne 4,000 


Total ot 20,000 
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‘Thus 6,000 trees could be allotted to the first period and 5,000 
to subsequent periods, and a Professor could then conclude by 
stating that such a scheme would tend gradually “to lead the 
forest over into the normal state.” 

Whenever valuations are made for working-plans in Burma, 
it is the practice to make enumerations of the younger classes and 
to determine the rates of growth. Such statistics are utterly use- 
less for the purpose of regulating the yield of trees during the 
first period, or for providing an estimate of the trees to be girdled, 
They are, in fact, of no use except for the purpose of preparing an 
estimate of future yields. Irom the records it is evident that our 
predecessors took it for granted that the age gradations were 
irregular, and I have no doubt that originally these statistics were 
collected with the intention of drawing up a general scheme for 
the whole rotation in the manner described. No method of 
determining the number of trees which would survive to maturity 
was devised, and it was probably realised that on this account 
the calculations were of little value ; and at the same time, when 
actual statistics had been collected, it was not improbably found 
that the age gradations were not nearly so irregular as had been 
expected. In any case, if it was the original intention to draw up 
a general scheme, the intention was not carried out ; and nowadays 
apparently the only reason why statistics relating to the younger 
classes are collected is because it is the established custom. 

Ihave, perhaps, not made it clear why the girth-classes must 
be converted into age-classes. For various reasons it has been 
decided to fix the minimum girth limit, which is practically the 
rotation at seven feet. Assuming that this corresponds with an 
age of 155 years which is the average for Burma, and that the 
period is 30 years, the yield for the first period will consist of trees 
over 155 years. The yield of the second period will consist of 
trees ranging from 125 to 155 years, the third of trees ranging from 
95 to 125 years,etc, As itis necessary to compare one periodic 
yield with another it is useless making enumerations unless the girth- 
classes are converted into these particular age-classes. ‘This can be 
done by plotting the results on toa diagram. Having determined 
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the number of trees of ages 125-155, 9$—125, etc, itis further 
necessary to ascertain what proportion of these trees will survive 
to matucity, and this is usually considered the principal difficulty. 
The problem is, however, a simple one if the following facts are 
taken into consideration. 

In the case of man it is a matter of common knowledge that 
the birth-rate and rates of mortality are constant. It follows, 
therefore, that the population of any country or locality must be 
arranged in what in Forestry is called “a normal series of age 
gradations,” and must form a rough actuarial table from which the 
natural normal mortality can be calculated by simple subtraction, 

As a matter of interest and for purposes of comparison, I have 
prepared an abstract of the actuarial table given in Whitaker's 
Almanac :— 


Age. Numbers, Mortality. 
90—100 185 ae 23,638 dese 
80-90 ve os 307,828 374,190 
70-—80 Bik wi 1,648,139 1,250,311 
6o—70 oe os 3,389,924 1,741,785 
50-—60 ve ne 4,799,804 1,409,970 
40—50 ve te 5,800,473 1,000,597 
30—40 Osi es 6,498,089 697,616 
20-—30 on te 6,953,465 455,376 
10-20 ae Sar 7,256,479 303,014 

O—T0 on : 7,848,457 591,978 


Te is, t believe, generally accepted—and the explanation 
certainly does not originate with me—that the facts referred to 
are the outcome of the struggle for existence—using the term in 
a wide sense. Thus man may he said to be waging an incessant 
struggle with disease, and is not exterminated nor is complete 
immunity established, but during the course of centuries a stable 
equilibrium is established, with the result that disease annually: 
exacts the same toll of life at the same periods of life. 

It is, I believe, also generally accepted that these laws apply 
to all species which undergo a natural struggle for existence, and 
therefore we may, 1 think, assume that they apply to the natural 
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forests of Burma and to all species in them. It is unnecessary, 
however, to rely entirely on theory. In the case of teak it is 
possible to test these views with statistics for an area of over 
G,ooo square miles. In Mr. Troup’s “Teak Forests of Burma,” 
Indian Forest Records, Vol. II], Part I, Appendix II, there is 
shown the average number of teak trees in each class, per 100 
acres, in every teak-bearing working circle in Burma, If these 
statistics are examined, it is found that the age gradations are 
graduated in the regular manner one would expect on this view. 
Moreover it is well known that the mortality in the youngest class 
is very great, and here again one finds, as one would expect, that 
the numbers in the fourth class are small as compared with those 
of the fifth class. 

Although it is a general rule that specics undergoing a 
struggle for existence maintain a stable balance, yet in the case 
of man there is frequently a steady increase or decrease in 
numbers, Similarly in one respect teak is peculiar, or perhaps it 
would be more correct to state that there is this further difference 
between the two species, that whereas in the case of man one 
rate of mortality can be applied to all classes, yokels and towns- 
folk, peers and nayvies, in the case of teak the rates vary consider- 
ably according to the species with which it is associated and the 
conditions of the locality. For instance, on shallow soils, where 
the lack of moisture results in poor growth and thin cover, the 
light-demanding and not very exacting teak may reproduce 
“itself very abundantly, but the seedlings and saplings lack vitality, 
and therefore suffer heavy mortality in later years. In another 
locality, where a rich sandy loam results in luxuriant growth, far 
less reproduction may take place in comparison with the number of 
seed-bearers, but a larger proportion attain marketable dimensions, 
In these two cases it is certain that the rates of mortality will 
be entirely different. In examining Mr. Troup’s statistics therefore 
it must be borne in mind that the rates of mortality do vary 
fairly considerably in different localities, and that one cannot 
expect to find the girth-classes graduated in exactly the same 
prepertions in different working circles, Nevertheless, in one and 
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the same locality, where the conditions remain unchanged lor 
indefinite periods, the rates of mortality must remain constant, and 
therefore, when an cnumeration is made of a growing stock of teak, 
one may assume that the stock is arranged in a normal series of age 
gradations, and forms a fairly accurate actuarial table for that 
particular locality. 

Ihave, on several occasions, put these views forward, but 
have not succeeded in getting the question taken seriously. The 
average Forest Officer is quite prepared to admit that the incessant 
struggle between man and disease results in rates of mortality so 
constant that insurance companies can make the most accurate 
and precise calculations, but although teak in our natural forests 
has had to undergo an equally severe struggle for existence, and 
although each successive generation has had to experience the 
same conditions, it is not admitted that the rates of mortality are 
constant, During our course of training it is thoroughly ingrained 
into our minds that a normal series of age gradations is what an 
unsophisticated layman would call abnormal, and is an imaginary 
state of affairs which could only occur in an ideal forest. Even if 
the age gradations are irregular in every artificial forest of Europe, 
it does not follow, even theoretically, that the same state of affairs 
must rule in the natural forests of Burma. Over forty worling- 
plans have been made, and when one finds that the younger classes 
invariably exceed the older classes, and moreover by amounts 
which one must admit correspond roughly to the amounts of 
mortality, one would expect, it seems to me that we should recon- 
sider our preconccived ideas and alter our theories to accord with 


the facts. 
The following is a typical growing stock of teak, being based 


on Mr, Troup’s averages -— 


Girth class, Girth. Corresponding age. Number of trees. 
Over 7’ tis Over 155 we 7,000 
6 —7’ ide 130—185 ... 5,000 
44-0 ie QO—130 we 10,000 
Saye 58—90 17,000 


Under 3’... Under 58 61,000 


Total ... 100,000 
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These girth-classes are so large that it is difficult to convert 
them into age-classes. However, the following table probably 
shows approximately how the trees are arranged according to ages, 
and assuming that the age-classes are normal, the number of 
trees which will survive to maturity and amount of mortality — 


Period, Age, Number of trees, Survivals. Mortality, 
Over 185 2,000 2,000 
155—185 5,000 5,000 
1Z§—155 6,050 5,000 1,050 
95125 7500 5000 2,500 
65—95 13,650 5,000 8,650 
35~—65 23,0000 5:000 18,000 
5-35 36,000 $,000 31,000 
Under § 6,800 


The method of treatment is entirely different for a normal 
forest and one in which the age gradations are irregular. In the 
latter case it is essential to equalise the periodic yields, I have, 
for instance, given an example of irregular age gradations in a 
selection forest, and no one could, I think, dispute that in such a 
case the number of trecs to be felled should be restricted in some 
periods in order to counterbalance deficits in other periods. In 
all the older working-plans the yield was regulated by volume, ‘e., 
the number of trees was rigidly prescribed, and at the present 
time, although no attempt is made to equalise the periodic yields, 
acarcful cnumcration is made of the younger classes, apparently 
in order to make certain that the supply will be sufficient to 
maintain the yield. 

On the other hand, if one can assume that the age gradations 
are normal, one is justified in regulating the yield by area, and it 
is significant that this has gradually become the established practice 
as the result of practical experience. There is also no object in 
enumerating the younger age-classes, dt least for the purpose of 
equalising the periodic yields or merely to satisfy oneself that the 
supply is more or less adequate. When the age gradations are 
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normal, it is, however, possible to calculate the natural normal 
mortality asin the example given. Much of this morality is due 
to the fact that the trees have not sufficient room for development 
and could be prevented, It is possible therefore to determinc 
within certain limits what effect a proposed sylvicultural operation 


would have on future yields. For instance, in the example given 


the yield of the second period could not be increased by more than 
1,050 trees, whereas the yield of the sixth period could be increased 
up to a maximum of 31,000 trees, Although it is indicated, there- 
fore, that we should concentrate our energies more especially on 
the enumeration of the older trees with a view to obtaining as 
accurate an estimate as possible of the trees to be girdled, it is also 
very useful to obtain some information concerning the relative 
proportions of the trees in the younger age-classes, 

As the girth-classes have to be converted into age-classes it 
is desirable that very much smaller classes should be taken. At 
present also, it is the practice to classify all trees over 7 feet in 
girth as first class trees, but in my opinion it would be desirable to 
divide these trees into two classes corresponding roughly to mature 
and overmature trees, 

Taking the above facts into consideration, the following 
organisation would, I think, prove suitable. Usually nine enumera- 
tors are employed, and I would suggest that they should enumerate 
trees only over 4$ fect in girth, in four classes, 44-6 feet, 6—7 
feet, 7—8 feet and over 8 feet. As enumerators are notoriously 
untrustworthy, I would make the coolies mark trees of the first and 
third classes with one notch, and trees of the other two classes with 
two notches, The officer in charge would then be able to check 
whether a tree had been overlooked or wrongly classified. 

As soon as a working-plan is brought into force, a considerable 
increase of establishment is required, and I would suggest that as 
soon as the valuations are taken in hand, two deputy rangers should 
be appointed on the permanent establishment. These men could 
be employed on recounting sample plots, and in addition could 
enumerate trees in the younger age gradations. The classes | 
would suggest are for one man, foot classes up to 8 feet and a class 
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for trees‘over 8 feet, and for the other man the following classes, 
over 8 feet, 7—8 fect, 6—7 fect, 44—-6 feet, 3—44 feet, 143 feet, 
and under 14 feet. 

Trees above 44 feet in girth arc comparatively few in number as 
compared with those below this girth—the average for Burma being 
22 trees as compared with 78. Large trees also are more readily 
seen, and therefore the ground has not to be quartered so closely, 
JF most of the enumerators were employed, therefore, to count only 
trees over 44 feet in girth, the work could be carried out very much 
more rapidly and economically, and if the work were checked as 
suggested, the estimate of the trees to be girdled should be more 
accurate, At the same time, although comparatively few statistics 
would be collected concerning the younger age-classes, the grada- 
tions would be more complete, and one should obtain a much 
clearer idea of the relative proportions in these classes, 

It is usual to assume that the number of trees to be girdled 
will not be the same as those found at the time of enumeration 
and complicated calculations are made to determine the difference. 
Usually very little allowance is mace for mortality, and as it is 
calculated that nearly half the second class trees will have attained 
maturity and have become available for girdling, it follows that 
the number uf first class trees will be considerably greater towards 
the end of the period than at the time of enumeration, On this 
reasoning it is only logical to assume that the number of large 
trees of species other than teak would increase in exactly the same 
proportion, and in fact, that towards the end of the period the 
cover would) be very much more dense and the forests more fully 
stocked, Such calculations seem to me to be palpably absurd. 
Although a forest may appear to he very open, especially in the 
hot weather, on my view it must be completely stocked and unable 
to contain more growth, and therefore, although undoubtedly many 
trees which at the time of the enumeration were under 7 feet 
must attain maturity before the end of the period, yet, I think, one 
may assume that this increase is counterbalanced by an equal 
number joining the throng of aulenatthats, and that for practical 
purposes the age gradations remain unchanged. Such an assump- 
tion would greatly simplify the calculations. 
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As regards other minor matters connected with working-plans, 
I would suggest that for the sake of uniformity one period should 
be adopted throughout Burma in all future plans, In existing 
plans the period varies from 1§ to 40 years, and is sometimes justi- 
fied on the grounds that it isa submultiple of the rotation, or 
because it is estimated to be the length of time for all second class 
trees to attain maturity, In my opinion the principal considerations 
in selecting a period are to ensure sufficient time to allow an 
adequate number of trees to attain maturity without causing great 
loss owing to mature and overmature trees deteriorating in value ; 
and I consider a period of 30 years very suitable, and one which 
should be adopted in all future plans. 

In addition to the classes based on girth, it has become the 
practice to form classes based on quality. Thus we distinguish 
between “sound and unsound,” “yield and non-yield,” “ market- 
able,” “trees girdled for sylvicultural reasons,” etc. I have no idea 
what object is supposed to be attained by these distinctions. So 
long as the yield is regulated by area and the number of trees is 
not prescribed, it is unnecessary to classify trees into “yield and 
non-yield.” When timber is extracted, timber firms, I believe, usually 
measure and classify the timber on arrival at the floating stream, 
and therefore, if information is rcally required as to the quantity 
and quality of timber obtained from each compartment, the lessees 
could be asked to supply it, and the information would be more 
accurate and detailed than that collected by the miserable girdling 
or working-plans officer. 

Control is made more efficient by avoiding unnecessary compli- 
cations, These quality classes make the girdling reports and control 
forms very complicated, and render a comparison between working- 
plan estimates and actuals of trees girdled very difficult, and as 
they fulflno useful purpose they should, I think, be abolished. 
On the other hand, there is room for considerable improvement 
in the estimates, Errors can arise in two ways : on account of care- 
less enumerations, or because the sample plots selected are not 
typical of the compartment, As regards the first, the girdling officer 
ean, if he has a record of the sample plots, always note separately 
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the number of trees girdled and trees left in each sample plot, 
and can prove whether the enumerations were carefully made or 
not. If, however, it were found that the estimates were faulty 
because the sample plots were not typical of the area, the girdling 
officer, who goes over the ground very much more thoroughly than 
the working-plans officer, could record on the divisional maps 
where sample plots should be taken when the next plan is made. 

It would be a great advantage if the boundaries and numbers 
of compartments were printed on the maps. In my opinion the 
division of a working circle into compartments should depend 
entirely on the natural features and drainage, and therefore it 
might be possible to arrange that the compartments should be 
selected by the Survey Department before the maps were printed, 

In order to save delay, it is also warth while to consider 
whether it would be possible to carry out valuations at the time when 
an area is being surveyed. My suggestion is that an enumerator 
should be attached to each survey plane-tabler, and when a suitable 
area had been enclosed, an enumeration should be made. When 
finished, the enumerator would rejoin the surveyor, and his coolies 
would help in clearing another line, In this way sample plots of 
100 acres or so would be obtained uniformly throughout the area. 
The Survey Department could probably arrange to calculate the 
area of each sample plot, and the calculation would be more correct 
than at present. I have, however, not sufficient knowledge of survey 
work to determine whether such a scheme would be practicable. 

Many of my criticisms and suggestions may seem unreason- 
able and far-fetched, but everyone must, I think, admit that there 
is room for considerable improvement in the present type of plan, 
and that a discussion would be useful. 
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FIFTY YEARS OF FOREST ADMINISTRATION IN BASHAHR 
(PUNJAB). 
Parr II. 
BY H. Me GLOVER, LFS. 
Part I has dealt with the early history of the forests, and the 
first attempts at replacing rough and ready methods by more 
scicntific management. 


The first regular Working-Plan was completed in July 1892 and 
. < dealt almost entirely with the deodar forests, 
First regular Working-Plan. 5 : : 
blue pine being exploited only when its 


removal benefitted the deodar, 

The division was divided into administrative units corresponding 
to the present range charges for which separate felling-series were 
made. The gradual change in the character of the forests on ascend- 
ing the Sutlej Valley has already been mentioned, the deodar forests 
increasing in extent as the drier regions are approached, while the 
rate of growth varies enormously, being very rapid in the lower valley 
andextremely slow inthe upper semi-arid tracts, Consequently 
the rate at which the deodar reaches exploitable size varies greatly, 
The annual yield was calculated separately for each felling-series, 
the period of recurrence of the fellings being based on the state of 
regeneration in individual forests and the period necessary for the 
smaller girth trees to attain exploitable size, a first class tree being 
taken as one of over 6 feet 6 inches in girth at breast-height. The 
existing stock of second class trees was badly in deficit, being only 
half the number of first class trees, while younger trees were very 
scarce, 

For ten years previous to 1892 some 2,300 trees had been 
felled annually and the Working-Plans Officer considered that these 
numbers could not be maintained and reduced the yield for export 
foughly to 1,500 first class deodar per annum. Before the plan, 
exploitation had gone on in the more accessible forests for several 
consecutive years and wear and tear had been considerable. The 
Working-Plans Officer hoped to reduce this by prescribing selection 
fellings and also regular regeneration fellings separated at intervals 
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of from 10 to 20 years, and expected that regeneration would 
establish itself naturally in the interval and that there would be less 
need for artificial operations to replace the growing stock, He 
reduced the intensity of the fellings and ruled that care should be 
taken not to open out the crop too much, and noted that he would 
have liked to reduce the yield still further had not financial con- 
siderations been important. He prescribed improvement fellings 
in the young crops, roads, bridges, etc. but was limited in his 
prescriptions owing to the reduced financial yield, consequent on his 
restriction of the number of trees to be felled annually. He anti- 
cipated that the division would be run at an annual loss of Rs. 4,800 
during the currency of the new plan but hoped that a small profit 
would perhaps accrue as the stock of timber in the sale-depdts was 
unduly large. 


I do not propose to comment on this Plan in detail and it will 
be sufficient to say that the fellings were 
generally so light that deodar regeneration 
failed to establish itself. There are still many mature woods in the 
drier regions in which fellings under the 1892 Plan had been made 


and which have not again been gone over and in which the results 
are absolutely nil, 


Resulls of 1892 Plan, 


The financial results were better than expected, some Rs. 40,000 
a year being the nett surplus. 


In 1903 a revision of the Sutlej Valley Working-Plan was 
commenced by Messrs. Hart and Gibson, 
Deputy Conservators of Forests. This 
revision partook of the nature of a completely new plan, as it more 
than doubled the yield of deodar, involved the working of part of 
the blue pine forests of the Nogli range, besides prescribing far 
more works of improvement and development, 


Revised Working-Plan. 


It was held that during the previous ten years the forests had 
been far too lightly worked to allow of the establishment of natural 
regeneration, while during these ten years it had been found that 
areas which had previously been considered inaccessible could be 
worked at a profit. 
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These proposals naturally enhanced the prospective revenue of 
the Division and allawed of a corresponding increase in the scale of 
works of improvement, the annual amount allotted to Roads and 
Bridges rising from Rs. 1,600 to Rs. 25,000, to Buildings from 
Rs. 2,000 to Rs. 6,000, to Thinnings, Sowing and Planting, and 
Fencing from Rs, 1,100 to Rs, 6,000. An increase in the staff was 
imperative and suggested establishment charges rose from 
Rs. 34,400 to Rs. 53,000 per annum. 

Generally, schedules for works under A heads were drawn up 
and embodied in the prescriptions of the Working-Plan, and it may 
be noted that these definite tabular statements have greatly facili- 
tated control, whereas suggestions of the Working-Plan not included 
in these schedules have usually been lost sight of. 

Forests of the dry region unlikely to respond to systematic 
treatment were placed in a separate Working 
Circle and require no comment, and the 
following remarks will apply entirely to the main Working Cirele in 
which deodar is the predominant species. 

The fellings are nominally classed as “ Selection” but partake 
of the nature of regular regeneration fellings for all blocks of high 
forest. The ordinary selection and final fellings over established 
young growth present no difficulty, but regeneration fellings are not 
so easy. Mature trees are felled in gaps and, at the first fellings, not 
less than two-thirds of the total number prescribed for the period of 
the plan are taken. This felling is followed by a long rest period— 
in the case of the drier forests 20 years, and 1§ years elsewhere. 
A considerable latitude is allowed to the marking officer and fellings 
at times approximate to the “ Shelter wood compartment ” system. 

Departmental exploitation was carried out until about 1907 
and the outturn of all the more accessible forests was extracted 
in log along rolling roads and slides, often constructed in the rough- 
est country, sleeper works being confined to the more inaccessible 
portions of the forests. From 1907 onwards, traders have extracted 
practically the whole of the outturn in the form of sleepers which 
are sawn in the forest, consequently the amount, always consider- 
able, of felling débris has increased enormously. This débris, the 
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irregularity of seed years which occur after every three or four years, 
and mistakes in marking have at times prevented the subsequent 
regeneration of felled areas. 

The general results are, however, satisfactory and deodar 
regeneration is by no means deficient ; but 
it is now recognised both in Bashahr and 
generally in the Punjab that itis unsafe to rely entirely on unassist- 
ed natural regeneration. For several years in BDashahr it was 
thought sufficient to clear the débris, sometimes combined with 
hoeing of the soil near seed-bearers, but in late years the areas have 
been more thoroughly treated, The best results would appear to 
follow burning of débris and brushwood, deep hoeing, and subse- 
quent sowing in patches, Some of the most unpromising areas 
have been successfully treated in this way. It may be noted, 
however, that, after some 50 years of intermittent effort, almost 
complete failure has resulted from attempts to restock areas laid 
waste by traders before the lease. It will sqon be necessary to 
revise the felling schedule according to the amount of established 
regeneration and greater attention will have to be paid to the rapid 
opening out of the overwood, 

But little has been done to establish fresh deodar woods except 
in blue pine forests. The blue pinc favours the growth of deodar 
and in places blue pine woods have been converted into promising 
deodar forests by sowing, planting, and subsequent removal of the 
overwood. Work of this nature has, however, been restricted in 
recent years owing to the rise in price of blue pine timber for which 
there is now a fair market. In the Pabar range, however, where 
the fungus Zrametes Pini is common on blue pine, work of 
conversion to deodar still continues ; while deodar is also introduced 
after the main “Group” fellings of the new plan. Round areas 
under regeneration barbed wire fencing is extensively used and has 
replaced old wooden fences, there being some 42 miles of fences 
in the Division. 

Of species other than deodar regeneration is excellent and 
blue pine woods are extending rapidly. Silver fir and spruce 
have not becn worked except for occasional experiments for special 
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Vig. 1. 


50 Years of Forest Administration in Bashahr. 
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ROAD-MAKING IN MAIN SUTLEJ VALLEY. 


Fig. 2. 


PLATE nO, 12. 
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purposes, A spruce forest has, however, been marked in regular 
regeneration fellings for exploitation during 1916, and should its 
extraction at last prove to be financially profitable, more extensive 
working is contemplated, 

One of the most important prescriptions of the Plan is that 
concerned with minor improvement fellings 
and thinnings, especially where deodar is 
extending in blue pine woods, All young woods are gone over 
regularly, at intervals of 5 to 15 years, to the extent of some 7,000 
acres yearly, causing the greatest benefit to young deodar. As 
already mentioned, there were practically no young deodar woods 
at the commencement of the lease ; consequently regular thinnings 
are still in their infancy, while minor improvement fellings are 
most essential in all young woods. 

Ten years ago, the communications of the Division were in a 
very backward condition. During the last 
IL years an average amount of Rs, 27,000 
has been spent on roads and bridges of which the greater part have 
been built by the Forest Department. Contributions have been 
made to the Public Works Department for the upkeep and realign- 
ment of the Hindustan-Thibet road and for bridging the Sutlej 
in several places with strong suspension bridges where forest roads 
crossed the river. One large suspension bridge over the Pabar 
was built by the Forest Department. Except for two or three 
years, when works remained in abeyance owing to financial condi- 
tions affecting the whole province and to the lack of establishment, 
very considerable progress in road construction has been made, 
especially during the last four years when 70 miles 19 chains were 
built. The roads consist of bridle-paths 6 feet wide and of maximum 
gradient 1 in 8. Owing to the precipitous nature of the country of 
which the accompanying photographs (Plate 12, figs. 1—3) give some 
idea, much blasting has to be done, it being recognised that well- 
graded roads on main routes are essential. The standard of work 
is high, many subordinates being thoroughly efficient road-builders 
and being glad to be put on work which saves them much profitless 
wandering in steep jungles, despite the fact that fatal accidents 
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are not infrequent, no less than three forest guards having been 
killed on the first three miles of the road shown in the photo- 
graphs, The cost is naturally high, roads in average bad ground 
costing Rs, 1,000 per mile exclusive of the price of explosives 
which are paid for separately. Roads running through bad cliffs 
cost double this amount on the worst sections, In places where 
suspension bridges have not been built, the Sutlej is crossed by a 
“Jhula,” or wire-rope on which runs a pulley supporting a seat, an 
improvement on the old rope Jhulas carrying a wooden saddle to 
which one still has occasionally to trust oneself. 

An average amount of Rs. 8,000 has been spent on buildings. 
There are houses for all rangers at 
head-quarters and occasionally houses for 
foresters. Guards, although often provided with houses, generally 
sponge on someone in the nearest village. There are now 18 
forest rest-houses of which 12 have been built in the last 10 years, 
and a winter head-quarters honse ; while the summer head-quarters 
house has recently been condemned and will be rebuilt shortly. 
A rest-house costs about Rs, 3,000 inclusive of out-houses but with 
uncut timber free, and now consists of three main rooms and 
adjoining dressing rooms and bath-rooms and a front, side, and back 
verandah—a very great improvement on the old shanties which 
have done duty for so many years. 

The control of rights does not give rise to friction with 
zamindars. Annual grants of timber are 
made by the Divisional Forest Officer or 
authorised assistant, and trees are marked by the Forest Depart- 
ment. The levy of fees, payable to the Raja, since 1903, has 
approximately limited the timber asked for to the actual require- 
ments, although the richer villagers ordinarily make demands for 
more timber than they require, When timber is sawn the fees are 
returned in full and the use of the saw for deodar timber is likely 
to become universal, a great advance on the customs of 35 years 
ago, when even in the most sophisticated range, the Pabar, Mr. Moir 
remarked that no single sawyer existed. Throughout the State 
the people do not now object to the control of the forests by 
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the Forest Department, chiefly because their liberties are so little 
restricted. 

Forest offences are few and very rarely serious, owing to the 
full provision for the exercise of rights, helped by the possession of 
magisterial powers by the Divisional Forest Officer. 

Fires have practically ceased since the lease except in Chir 
(Pinus longifolia) forests where accidental 
fires account for some 300 acres annually. 
Below and above the forests are extensive grazing grounds sufficient, 
ordinarily, for the villagers’ requirements. The Lower grazing 
grounds are burnt every winter, while snow lies in the forests, 
by the villagers under control of a Forest Guard, and thus serve 


Fires, 


the double purpose of an effective fire-trace and a more than 
adequate fodder reserve. In the Upper Ranges the lower slopes 
are very scantily covered with grass and, owing to the forests 
being particularly dry, firing is regarded as too dangerous, Fires 
have not occurred in reeent years and the writer is of opinion that 
the reason lies in the sufficiency of the pastures, the general good 
behaviour of the villagers and their prompt help in extinguishing 
any fire at its inception. There is no doubt that the fact that the 
Divisional Forest Officer is also Political Assistant to the Superin- 
tendent, Hill States, Simla, helps matters considerably, as he is 
able to insist on observance of the few simple fire rules and on 
prompt attendance to put out forest fires. 

A reference has been made to the Pabar blue pine and deodar 
forests for which a separate Plan on the 
regular regeneration method has been followed 
since the beginning of 1912. The Plan deals chiefly with exten- 
sive young blue pine woods that have sprung up under scattered 
mother trees since the lease and consequent stoppage of firing. 
These woods are likely to be of great value in the future and the 
amount of work connected with their management has enormously 
increased in the last few years. As an instance, regular thinnings 
alone have taken place in 2,700 acres of dense pole woods annually 
and have only been carried out with the help of Foresters specially 
trained at the Punjab Forest School and of two Head Guards 


The Pabar Valley. 
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who luckily have learnt to thin young woods properly. Attempts 
to carry out the work with the ordinary Divisional staff were hope- 
less failures ; but arrears have now practically been cleared off. 

The Divisional staff shows a large increase, and whereas previous 
to 1890, one Forest Ranger, seven Foresters 
and seventeen Forest Guards were entertained, 
there are now two Probationary Extra-Assistant Conservators of 
Forests, seven Forest Rangers, two Deputy Rangers, eight Foresters, 
ninety Forest Guards, two Forest Treasurers and one Sub-Assistant 
Surgeon in addition to office establishment and subordinates on 
the temporary establishment. The work is more than one Deputy 
Conservator of Forests can control properly and this has recently 
been recognised by Government who have sanctioned proposals for 
splitting the Division, When the rough nature and extent of the 
country are also considered, it will be realised how very necessary 
this step is. 

As already mentioned, log work has entirely given place to 
slecper work in the last decade, Logs used 
to be cut to 10 and 12 feet lengths, were then 
dragged to horizontal rolling roads and levered along until they 
came to earthen slides down which they were shot. At intervals 
there were check walls and breastworks to check the impetus of the 
logs and in rocky portions of the slides wooden shoots were used. 
Areas were exploited which, to one who had not seen these rolling 
roads, would have seemed quite impossible to work in log. The 
roads ran above or below precipices, crossed streams by rough 
wooden bridges and in at least one instance led to the Sutlej after 
traversing some four miles of very bad ground. 

In the Upper Ranges the country is thinly populated and 
local labour is insufficient, necessitating the import of hundreds of 
sawyers and carriage coolies, Food for these men is not obtainable 
locally and has to be imported from below at considerable cost and 
trouble. : 

In 1908, a lease was given to the Sutlej Forest Company on 
the condition that an attempt was made to erect ropeways for the 
transport of logs and a considerable monetary concession was 
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offered if saw-mills were successfully introduced. Saw-mills were 
not built and a ropeway for logs was not erected, but a simple wire 
ropeway was used for the carriage of scantlings. This ropeway is 
cheap and very effective, especially in precipitous country and has 
been patented by Mr. C. 1. Donald. The country is generally too 
steep for the successful working of slides except for short dis- 
tances, though wet slides have been erected in some of the worst float- 
ing nullahs, and telescopic slides are used in many places. Sleepers 
are for the most part launched direct into the Sutlej in which bad 
cataracts and rapids occur at Katholu below the main deodar areas. 
(Plate 13, figs. 5 and 6.) When the forests were worked department- 
ally, sleepers were only passed over this obstruction in August, but 
even then a certain percentage was smashed while damage at other 
times of the year is great. Attempts to blast the main channel 
have proved abortive and it will be necessary to construct a boom 
and a slide past these rapids before spruce and silver fir are worked 
in the Upper Ranges. Construction will be difficult as one bank 
consists of a vertical precipice and the other of loose boulders, but 
so many sleepers are broken at any time other than when the river 
is in flood that the attempt must be made. The lower reaches of 
the river present little difficulty and theft is not common. 

The accompanying schedule shows the financial results of the 
Division. The figures are complicated by 
the inclusion of sales in the Pabar and 
Depét ranges in the ast eleven years, but as these ranges did not 
yield a considerable revenue during the period their effect may be 
neglected :— 


Nery 


Finance, 


Year, Annual Annual Amnual 
mee revenue. | expenditure. surplus. 
ks. Rs. Rs. 
1864-65 tu 1879-1880 ar 49,409 45,600 3,800 
1882-83 to 1891-92 1,06,000 89,200 16,809 
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Year, Annual = | Annual Annual 
a revenue. | expenditure. surplus. 
Rs. | Rs. Rs. 
1892-93 Lo 1903-04 it 1,48,900 1,08,900 40,900 
i | 
104-05 to 1914-15 el 24795500 | 1,76,200 1,03,300 


[The anticipated surpfus for 1915-16 amounts to two lakhs of rupees Lut includes 
about Rs. 60,100 of Pabar revenue. ] 


Thus we see a progressive rise has taken place since the lease 
commenced, In the last period an average contribution to the State 
of Rs, 20,300, over and above the annual lease money (Rs. 10,000), 
has been included, so if we add this to the surplus for the last period 
we have an average yearly surplus of Rs. 1,23,600. Large contribu- 
tions to the Public Works Department for developing internal 
communications have also been made and debited to expenditure. 


It will be remembered that the lease of these forests was 
undertaken solely to preserve the forests from rapid destruction and 
not to make a profit ; also that the Working-Plans Officer in 1892 
estimated that the Division would be run at a loss, When it is also 
remembered that previous to the lease “a bag of rupees” was 
sufficient to obtain a permit from the Raja for cutting an unlimited 
number of trees, a better perspective of the marked increase in the 
financial prosperity of the Division can be obtained. Large areas 
of blue pine, spruce and silver fir remain to be worked and, with 
the splitting of the Division, will be taken in hand and should give 
a largely increased revenue. 


It would be out of place here to discuss in detail the loss 
involved in the comparatively recent change from departmental 
work to extraction of the outturn by traders, who have a lease 
extending till March 1923; it may be noted, however, that much 
better financial results in the last few years would undoubtedly 
have been obtained had the forests been worked departmentally, 
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The value of deodar timber in the plains has risen markedly 
in the last few years and it is more than doubtful whether the 
Forest Department is getting the full benefit that it ought from 
that rise, 

The State has benefitted very considerably from the lease 
owing to the annual payment of the lease money, which the late 
Raja left almost intact for his successor ; the annual contributions 
which the State has received for building schools, hospitals, ete, ; 
the opening up of the country by roads and bridges ; and last, but 
not least, the preservation and extension of forests which will in 
future yield not only ‘sufficient timber for all local requirements 
but also a very handsome revenue, and which ensure a steady flow 


of money to the State in the shape of local payments for the 
extensive forest works. 


KEY TO FOREST FLORA OF THE SOUTHERN CIRCLE, 
CENTRAL PROVINCES. 
RY H. H. HAINES, LF.S. 
Artificial Key to the Trees, Shrubs, Climbers and Undershrubs. 
Part IV.—CLIMBERS (excluding small herbaceous climbers). 
I. Leaves simple (O in Cuscuta and Cassytha ; 
reduced to scales with clusters of acicular cladodes in Asparagus), 
A. Leaves opposite, 
§ Margins of leaves entire. 
* Leaves penni-nerved (sub-palmi-nerved or sec. n. very 
close to base in 414, 415 and section tt). 
t Juice milky, 
(1) Leaves mostly under 4”, base not deeply cordate. 
(@) Small subulate interpetiolar or intrapetiolar projecting 
glands present. 
Branches pale. L, 1'5—3” rarely 4—5” usuial- q1o 336 Vallaris, 
ly glabrous, pellucid dot- 
ted, sec. n, Gog. Fis. 
m.s. white 5—75". 
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Branches rusty, L. 2'5—4”, shortly acumi- 411 339 Ichnocar- 
nate, sec. n. 4—5. Fis. pus, 
smal] white panicled. 

Slender twiner, glabrous or with white 412 340 Hem ides- 
pubescence. L. from linear mus. 
to broadly elliptic 2—3” 
pale beneath and some- 
times with pale streak 
above, mucronate. Fils. 
very small purple, axillary. 

Large cultivated climber. L. 3—4” oblong 413 344 Cryptost e - 


with over 12 fine spread- gia, 
ing sec. n., glossy, Fis. 
over 2% 


(6) Subulate or granular glands absent, or at base of leaf 
above. 

Branches pubescent. L, dark green pubes- 414 347 Gymnema. 
cent I'5—2'5” not mucro- 
nate. Petiole -25—'5”, 

Branches and leaves pale, minutely pubes- 415 352 Leptadenia 
cent or tomentose beneath, 

L, 1'5—3” with usually 
straight base, sometimes 
palmi-nerved. Petiole 
515", Fis. 25”. i 
(2) Leaves mostly over 4”, not deeply cordate. Subulate 
axillary glands mostly present. 

Strong climber. L, 4—5” pale glaucous be- 416 341 Cryptolep- 
neath, sec, n, very fine is, 
spreading over 20, united 
into an intramarginal 


nerve, 
Strong climber. Lower L. attaining to” 417° 338 Anoden- 
ovate to oblong, upper dron. 


often oblanceolate 3—6”. 
Sec, n, 12—15 strong. 
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++ Juice not milky. 

Stout, sub-scandent. Branchlets appressed 
hairy. L. ovate to ovate- 
lanceolate 3°56”, 2-glan- 
dular at base (295). 

Large woody climber, shoots tomentose, 1, 
mostly oblong 3°5—4'5” 
shortly suddenly acumi- 
nate, old glabrous except 
in nerve axils, eglandular, 
sec, n. §—7. 

Large woody climber, shoots tomentose, L. 
broad elliptic to ovate, 
obtuse or obtusely cuspi- 
date, pubescent or copi- 
ously dotted with minute 
gland scales beneath, 

Large woody climber, Shoots and leaves 
persistently brown hairy. 
L. ell. acuminate 3°5—5” 
copiously covered with 
gland-scales beneath 
(235). 

Woody rarely climbing. L, long-acuminate, 
glabrescent,  eglandular 
3°55", sec. n. 7—8, peti- 
ole *3—1” (296). 

Climbing, Branchlets pubescent. L. lanceo- 
late to ovate acute muc- 
ronate ‘s—2", Cor. tube 
$7 

Climbing. Pubescent or glabrous. L. ovate, 
sometimes cordate, obtuse, 
mucronate *5—2”, some at 
least with two rudimentary 
or subsidiary leaflets (3- 
foliolate), 


418 


419 


420 


421 


422 


423 


424 
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79 Hiptage, 


266 Combretum 
decand- 
rum. 


267 Combretum 
ovalifoli- 
um. 


269 Calycop- 
teris, 


321 Jasminum 
arbores- 
cens, 


322 Jasminum 
angusti. 
folium. 


323 Jasminum 
aur icula- 
tum, 
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{March 


** Leaves distinctly palminerved and deeply cordate 


(exe, some 425 and 428), 


+ Juice milky (sometimes sub-watery in 425 and 428), 
(1) Leaves mostly under 4”, Glands present at base of leaf 


(exc. 426). 

L. pale, often closely resembling No. 415 but 425 
quickly glabrescent be-~ 
tween the nerves, 2——4” 
ovate acute or acuminate. 
Petiole 11°75". Fis, 
"75—1". 

Slender, Hairy all over. L. 2—2'5” cordate, 426 
ovate-caudate. Petiole 
slender 1—1'5”, Glands 
not seen. 

Dwarf. Stems pubescent. L. 15—3” (ma- 427 
ture 7) hrnadly oblong or 
ovate-oblong cordate, 
obtuse or cuspidate, pub- 
escent on nerves. 


(2) Leaves mostly exceeding 4”. Glands 

{exc 429). 

Stems stout corky lenticellate. L. q—6” hoary 428 
with minute curled pubes- 
cence. 

Stems stout ('5" diam.). All parts densely 429 
velvety tomentose when 
young and pubescent in 
age, L. 4~—7" shortly fine- 
ly acuminate, base deeply 
cordate with the lobes 
often incurved. 


L. 3—6” ovate to ovate-oblong with deep 430 
basal sinus and incurved 
lobes, puberulous on 


351 Telosma. 


345 Pergularia 
(Dezemia), 


348 Marsdenia 
Hamil- 
tonii, 


at base of leaf 


350 Marsden ia 
volubilis, 


349 Marsdenia 
te nacissi- 
ma. 


346 Holoste m - 
ma Rhee- 
dii, 
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nerves beneath, shortly 
sharply cuspidate. Peti. 
75 
+t Juice not milky. (See also Nos, 451-457 Dioscorea 
spp.)- 

L, orbicular deeply cordate suddenly acumi- 431 80 Aspidop- 
nate 5°56” densely ap- terys. 
pressed silky beneath. 

Fils, small white panicled. 
Frt. winged. 
§§ Margins of leaves not entire. 

L, simple or ternate with large ovate acute 432 1 Clematis. 
lobes. Simple leaves 1—1°5”. 

Hoary tomentose shrub. L. ovate coarsely 433 414 Symphore- 
toothed or crenate 4—8", ma. 
sub-palmi-nerved, gland 
dotted and rough with 
hair bases when old, 

Petiole *5—"75”. 

Nearly glabrous twiner. L, 2~3" with cor- 434 395 Thunbergia 
date or hastate base, fragrans, 
toothed. 

B. Leaves alternate or O (opposite in 4356, opp. 
and alt, in other Dioscorea), 
§ Margins of leaves entire. 
* Leaves penni-nerved (acicular in 437, rudimentary in 
438 and 439. 
+ Branches with stipular prickles. 

Shoots rusty. L, ell., to orbicular-obovate up 435 15 Cap paris 
to 2°5" often retuse. horrida. 

Branches grey. 1. mostly under 15” retuse. 436 16 Cap paris 
ls, small white umbelled. sepiaria, 

tf} Stems and branches with reflex- 437 502 Asparagus, 
ed prickles, L. (cladodes) 
acicular, 
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+t+Branches unarmed. Stout thorns on the trunk in— 
(1) Slender filiform leafless parasites feeding by suckers on 
other plants. : 
Light yellow green fleshy thread-like stems. 438 371 Cuscuta. 
Fis, small 5-merous. 
Dark green, scarcely fleshy, thread-likc 439 426 Cassytha. 
stems. Fls, very small 
3-merous. 
(2) Slender climbing shrubs with ten- 440 117 Helinus. 
drils. L. ovate or lanceo- 
late 2°5”, 
(3) Stout, sarmentose, scarcely climb- 441 77 Hugonia. 
ing with opposite circin- 
nate woody tendrils below 
the clusters of leaves, 
(4) Often climbing by the long branches but not twining 
and without tendrils (branchlets occasionally circinnate in 446). 
Leaves usually bi-farious, 
(a) Leaves mostly under 4”. Sec. n. mostly weak. 
Sarmentose, L.‘5—1'75" rarely with stipular 442 442 Kirganelia. 


spines. 

L. mostly oblong and obtuse 2—3”, lower 443 104 Olax scan- 
ovate, somewhat pubes- dens, 
cent beneath, petiole 
23" 


L, mostly lanceolate to ovate-lanceolate, 444 105 Opilia. 
acuminate, 1'5~3°5” gla- 
brous, minutely lineolate 
and (translucent) dotted. 
Peti. 115”, Bracts orbi- 
cular, 
1. mostly lanceolate-ovate or ovate, acumi 445 106 Cansjera. 
nate, 2—4's”, glabrescent 
but usually puberulous on 
nerves, dotted as in 444, 
bracts subulate. 
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(4) Leaves mostly over 4". Sec. n. rather strong and raised 
beneath. 

Branches green, often pubescent. L. glabrous 446 111 Ventilago. 
3—5'5", usually faintly 
crenulate, tertiary n. very 
fine numerous parallel. 

Branches brown-tomentose. L. 3-6", 447 365 Erycibe. 
minutely dotted beneath 
and nerves brown-pubes- 
cent, tertiary n. reticulate. 

** Leaves palmi-nerved. 
+ Stems prickly, at least below. 
(1) Stout climbers with stipular tendrils. 

L. 5—7°5” elliptic or ell.-ovate, sheath of 448 sor Smilax pro- 
petiole winged and wing tifera, 
more or less auricled. 

L, 6—12" broadly elliptic or orbicular. gy 500 Smilax 


Sheath stout but not macro- 
winged nor auricled, phyla. 
(2) Twiners, Tendrils absent. Root not tuberous. Fis. 
showy. 
Stems mmnricate. L. 2—4" cordate ovate 450 370 Ipomma 
glabrous acute. muricata, 


(3) Twiners with annual stems developing in the rainy 
season from large tubers, Fls, small greenish with six perianth 
lobes. Frt, 3-winged coriaceous. 

Stems strong characterised by the hard often 451 496 Dioscore a 
aculeate bases of the fall- aculeata, 
en petioles and prickly 

: below. L. mostly alternate 
sub-orbicular to ovate, 
cordate with large basal 


sinus, : 
L. mostly opposite, lower cordate, upper 452 498 Dioscorea 
not cordate (453). OP positi- 


folia, 
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++ Stems not prickly. 


[MARCH 


(1) As in f (3) above. L. mostly over 4” except near in- 


florescence, cordate (exc. some 453). 

L. mostly opposite, glabrous, pale green 
above, pale glaucous be- 
neath, usually ovate-ob- 
long (452). 

Tubers and axillary bulbils clongate and 
clavate. L. opp. and alt. 
dull dark green above, 
glaucous beneath, ovate 
deeply cordate, cross ner- 
vules strong parallel, main 
nerves decurrent as ridges 
on the petiole. 


Tubers and axillary bulbils round, L, sub— 
orbicular, not glaucous, 
with 7—11 primary nerves 
and strong parallel cross 
nervules, Sepals linear. 

L, all apposite, thin, hairy all over or on the 
nerves when old. 

L. opp. and alt, stems angled or winged. 
Cultivated Yam. 

(2) L. under 4”. Fls, small greenish. 
drupcls (Mcnispermaccar), 

Stem corky. Branches with fleshy aerial 
roots. L, ovate cordate 
glabrous 3—3°5”. 

Slender, grey villous. L. deltoid to ovate- 
oblong 2—3”, 

Slender, pubescent or glabrous. L, orbicu- 
lar-reniform, often pel- 
tate, I—3”. 


453 498 Dioscorea 
opposi ti- 
folia, 


454 497 Dioscorea 
belophylla. 


455 494 Diosco rea 
bulbifera, 


456 499 Dioscorea 

anguina, _ 

457 495 Dioscorea 
alata, 

Fruit of one or more 


458 10 Tinospora. 


459 41 Cocculus, 


460 12 Cissam pe- 
los. 


(3) Twiners, L. cordate, Fls, showy (Convolyulacez), 
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Stems and leaves beneath white silky. L. 461 366 Rivea. 
orbicular cordate 2—3°5”. 
Fils. white. 

Stems hairy. L, beautifully silvery silky 462 367 Argyrcia 

: beneath, hairy above, ovate- sericea, 
cordate 3—5", Fis. purple. 

Juice milky. Stems and leaves strigose, L. 463 368 Lettsomia, 
ovate up to 7”. Fils. purple. 

Stems 3—4 angled or winged. L. glabrous 464 369 Ipomexa 
or pubescent 3—8" Fs, Turpe- 
white. thum. 

§§ Margins of leaves not entire. 
* Leaves penni-nerved (sec. n. often near base in 

465), Large woody climbers. 

L. mostly obovate rounded “with short 465 108 Celastrus. 
acumination 2—4°5" cre- 
nate. Peti. *3—-7", 

L. mostly ovate or ell. tapering, 35—5'5". 466 11r Ventilago. 
Peti. o5—3" (446), 

** Leaves palmi-nerved, : 
(1) Armed with stipular prickles. Tendrils O. L. serrulate 
or serrate, 

Large woody climber with thorny bases on 467 114 Zizyphus 


the stems, L, 1—2°5”. Fre, Enoplia. 
black. 

Sarmentose or climbing. L. 2"5—6” elliptic. 468 116 Zizyphus 
Frt. white, rugosa. 


(2) Small climber with stinging hairs. Tendrils O. 

L. often lobed or pinnatifid, 1—4”, serrate, 469 460 Tragia. 
sacuminate, 

(3) Woody rambling shrub, unarmed. Tendrils O. 

Stem 3—4 angled below.’ L, oblong or 470 61 Grewia 
ovate-oblong, _ stellately flavescens. 
pubescent. 

(4) Sub-herbaceous climbers with tendrils, L, mostly 3—7 
angled or lobed (Ampelidace). 
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. (a) Stem perennial, attaining 3—6" diam. with thick corky 


bark. 

Towery leaves tomentose coarsely toothed, 471 119 Vitis re- 
old 6—12" repand denti- panda, 
culate, s 

(4) Stems dying down annually to the perennial root, or 

fleshy. 

Stem 4-winged, fleshy, constricted at the 472 118 Vitis quad- 
nodes. L. 1—2”, rangularis. 

Stems not, or obtusely, angled, rather fleshy. 473 120 Vitis Lin- 
L, 2—6" pubescent. . nei, 

New shoots glaucous. Stems round hollow. 474 121 Vitis Lati- 
L. 4—8” quite glabrous. folia. 

Stems and leaves persistently tomentose. 475 122 Vitis to- 
L. 6—10", deeply 3—5 mentosa. 
lobed. 


II. Leaves simple but very deeply 2-lobed. 
An immense climber with large palmi- 476 231 Bauhinia 
nerved Jeaves and tendrils, Vahiii. 
III. Leaves composed of three leaflets. 
A. Leaves opposite. 


Lfts, subequal mostly 3-lobed (432) 4/7 1 Clematis 
triloba. 
Lower pair of leaflets much smaller than 478 323 Jasminum 
terminal, often reduced to auricu- 
mere auricles (424). latum. 


B. Leaves alternate. 
§ Leaves digitately 3-foliolate. 
* Weak sub-succulent climbers with tendrils, Lfts. 
crenate or dentate, 3 
All parts covered, at least when young, with 479 123 Vitis tri- 
short pubescence, folia, 
Covered with glandular bristly hairs 480 124 Vitis setosa. 
** Twiners from tuberous roots without tendrils, prickly 
below. 
Lfits. 3, 5--8” long more or less obovate, 481 492 Dioscorea 
caudate acuminate, dzmona, 


1986] KEY 10 FOREST FLORA 139 


Lfits. 3-3, 3—3” long, obovate, acuminate 482 493 Dioscorea 
or cuspidate. penta- 
phyla. 
§§ Leaves pinnately 3-foliolate, leaflets usually 
stipellate. 
* Lflts. gland-dotted beneath. Stipelle sometimes 
rudimentary. 
Stems pubescent. Lyfits, rhomboid acumi- 483 186 Cylista. 
nate, lower 4—6", upper 
small, 
Slender. Stem hairy. Lfits. ell. to obovate 484 185 Atylosia. 
*6—2'25", pod grooved, 
** Lfits. not gland-dotted. 
+ Forest species. ; 
(1) Very large woody climbers attaining t ft. and more in 
girth, exuding red juice when cut. 
Twining from right to left. Trunk with 485 174 Spatholo- 
consecutive rings of red bus. 
bast. Leaflets 4—-9" 
minutely silky beneath, 
smooth above. Fis. small, 


cream. 
As in 485 but leaflets ultimately quite 486 174 var. denu 
glabrous, datus, 
Twining left to right. Lfits. 12-18" subrugose 487 175 Butea su- 
and dull above nervules perba, 


pubescent fls, large, red. 
(2) ms. or slender climbers, stems not exuding red juice 

when blazed. 

Large, Stems with concentric bast rings. (») 488 177i Mucuna 
Branches sparsely hairy, imbricata. 
Lats, lancevlate-ovate 
3°5—6", Shortly yellow 
hairy beneath, Fls. purple. 
Pod with plaited faces. 


(n) This character requires confirmation. 
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Large. Stems without concentric bast 489 177 Pueraria 
rings. ") Bark stringy. tuberosa, 
Root large tuberous. Lfits. 
6—10" pale beneath with 
adpressed white hairs; 
short appressed _ hairs 
above, Fis, blue appear- 
ing when leafless, Pod 
slender-constricted very 


\ hairy. 
Annual, slender. Lfits. 3-5", silky beneath. 490 170 Mucuna 
Fls. purple. Pod turgid, pruriens, 


densely bristly. 
Large sub-herbaceous. Lfits. (wild form) 491 178 Canavalia. 
2—3", Sparsely appressed 
hairy beneath and on 
midrib above. Fis. rose. 
Pod smooth, fleshy. 
tt Cultivated species. 
(1) Tall climbers, or extensively rambling near the ground. 
Lflts, glabrous or with few adpressed hairs, 492 178 Canavalia. 
cll. or cll-ovate 3—6", 
stipella minute decidu- 
ous. Pod smooth with 
large seeds, 


Lfits. hairy 3—4”, deltoidly-ovate, stipella 493 179 Dolichos 
acuminate persistent, Lablab. 
‘1—25". Stipules strongly 
nerved ‘2” inserted by 
their base (495). 

Lilts, glabrous except on nerves 3—6", ovate 494 180 Vigna Cat- 
to ovate-lanceolate, often jang. 
sub-hastate. Stipellae 
prominent ‘1” not acumi- 


(a) This character requires confirmation. 
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nate. Stipules *3—9" in- 
serted above their base 


(496). 


(2) Dwarf climbers or sub-erect, 
L, strongly-nerved, “ Fls. purple in long 495 179 Dolichos 


racemes (493). Lablab 
(var.). 

L. finely-nerved. Fls. purple capitate on 496 180 Vigna Cat- 
long peduncles (494). jang (var.). 

Slender. Lfits. ovate thin 1—3°25”, Fls.1—3 497 183 Dolichos 
axillary, Pods 1—1'6" biflorus, 
curved with thin appressed 
hairs, 

Slender. Fis. yellow on the tumid nodes 498 184 Phaseolus 
of axillary racemes. Pods Spp. 


slender glabrous or hairy. 
Lfits. entire in some 
species, lobed, or deeply 
cut in others, 

Stems sub-erect. Fls. yellow or reddish 499 182 Glycine 
axillary, scarcely race- hispida. 
mose, not on tumid nodes. 

Pods linear-oblong  re- 
curved densely pubescent 
and hairy. 
TV. Leaves composed of five or more leaflets, 
alternate. 
A. Leaves digitate or pedate. 

Stout woody perennial with digitate 5—7 500 286 Heptapleu 
foliolate leaves. Lftts. rum. 
2—6" glabrous. 

Slender annual from tuberous root, prickly §01 493 Dioscorea 
below (482). pentaphylla. 

Sub-fleshy climber with tendrils. Lfts. 502 125 Vitis auricu- 
serrate, pedate, lata, 
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B. Leaves pinnate, 
§ Leaves paripinnate. 
Slender elegant climber. Lfits. "56". Seeds 503 169 Abrus. 
white or red with black 
eye. 
Strong spinescent climber with palm-like 504 508 Calamus. 
leaves (497). 
§§ Leaves imparipinnate (Leguminosz), 
Lfits, 79, strongly-nerved, silky beneath, 505 156 Mill cttia 


obovate-oblong 38", auriculata, 
cuspidate. 

Lats, 11—15, nearly glabrous or brownsilky 506 155 Millettia 
on midrib, oblong-obo- racemosa. 


vate, 2—4”, cuspidate, 

Lflts. 7—13, light green, glabrescent, 1—3", 507 201 Dalbergia 
broadly-oblong, very ob- volubilis, 
tuse and apiculate, 

Lfts. 7—13, dark green, minutely brown, 508 204 Derris scan- 
hairy beneath even when dens, 
old, 1—3’, lanceolate 
to oblanceolate, shortly 
tapering to a blunt or 
retuse tip. 

C. Leaves 2-pinnate (Leguminosz). 
§ Armed with prickles on the branches and often, on 
the leaf rachis. 
* Fils, racemose, showy. Main nerve of Ifits, not close 

to upper margin. Rachis eglandilar, . 

Lflts, *s—1”, ovate-oblong. L, with large 509 205 Cesalpinia 
foliaceous stipules. Pod Bonducella. 
prickly (396). 

Lfits. *g—1', oblong. L, with small stipules. 510 208 Csalpinia 
Pod oblong with sharp sepiaria, 
cusp (395). 

Lfits, -25—"s, 7—10 prs. oblong. Pod short 511 206 Casalpinia 
fleshy 1-2” (394). digyna. 
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** Fils, very small, in panicled globose heads, Main 


nerve of Ifits. very oblique or close to upper edge. 
Rachis with large gland near base and between upper 


pinne. 

Lftts, -3—~6", 15—25 prs, oblong with un- 512 250 Acacia con- 
equal base. Pod fleshy cinna. 
2—4", 

Lftts. -2— 3”, 30—45 prs, oblong, pubescent 513 249 Acacia ca- 
beneath, Pods dry brown. sia, 

Lflts. "1—25", 20—40 prs, lineal, glabrous 514 248 Acacia pen- 
or nearly so. Pods dry nata, 
purple. 

§§ Unarmed. 


Immense’ woody climber. L. ending ina 515 234 Entada. 
2-fid tendril. Pods large 
woody. 
Part V.—UNDERSHRUBS. 
Plants not usually over 4 ft. in height, somewhat 
woody at base only ; often with several stems 
from the root. 
I. Leaves simple. 
A. Leaves opposite, 
§ Leaves with entire margins, 
* Leaves penni-nerved. 
+ Leaves gland-dotted beneath and aromatic. 
Includes various herbs and small undershrubs Labiata. 
not noticed in the list. 
tt Leaves not gland-dotted nor aromatic (but translucent 
marks due to cystoliths often present. Acanthacea exc, 526). 
(1) Spinous, 
Ditch or marsh plants with spinescent 516 379 Asteracan. 


whorls of pretty purple tha, 
flowers. 

Undershrub with glabrous elliptic leaves and 517 383. Barleria 
yellow lipped flowers. Prionitis, 


(2) Not spinous, 
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(a) Surface (usually upper) of old leaves /neolate, i.e. marked 
with minute lines or dashes usually translucent, consisting of 
elongate crystals of oxalate of lime (sometimes obscure in 522, 523 
and 524 or appearing as dots only). F's. 2-lipped (exe. 525). 

L. small, surface hidden by white tomen- 518 384 Barleria 


tum. Sepals beautifully 
reticulate. 

L. 4—8” strigose on nerves, ovate, acumin- 
ate, decurrent on the pe- 
tiole. Fis, blue in one-sided 
dense spikes. 

Erect or diffuse :—3 ft. L. 2—5” adpressed 
hairy, sub-acuminate both 
ends, Fls. rose 1'5” clus- 
tered or shortly spicate. 

Erect 2—4 ft. L. 56" glabrous, glaucous 
beneath, sub-acuminate, 
Fis, handsome rose 2” 
axillary and in spikes 
3—8" long. 

Erect, cultivated only. L. ell. acute both 
ends 6—10". T'ls. large 
white spicate. 

Erect, slender 3—4 ft. L. acuminate, minu- 
tely hairy beneath, attain- 
ing 9” below narrowed into 
petiole 1'5—2" long, Fils, 
white in panicled clusters, 

Erect 2—q ft. L, acuminate both ends, often 
shallowly dentate 3—5”, 
Fis, small white rose- 
spotted in spikes with 
white green-veincd bracts. 

Erect 2—-4 ft. L. glabrous, or nerves pubes- 
cent, 5—8” with 6—8 
strong sec, n., base decur- 


519 


520 


521 


522 


523 


524 


525 


reticulata. 


387 Barleria 
strigosa. 


386 Barleria 
cristata. 


385 Barleria 


montana, 


304 Adhatoda. 


389 Rhinacan- 
thus, 


388 Justicia 
Betonica, 


381 Daedala- 
canthus, 
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rent on the petiole. Ils. 
purple, sub-regular in 
spikes with green-veined 
acuminate bracts, 

(6) Leaf surface not lineolate. Fls. regular. 

Small undershrub with racemes of green- 526 268 Combretum 
ish-yellow or white flawers nanum. 
and 4-winged fruits. 

§§ Leaf margins not entire. 
* Leaves penni-nerved. 
+ Leaves minutely gland-dotted bencath and aromatic. 

Stems 3—5 ft. L. ovate coarsely toothed. 527 415 Pogustemoun, 
Fils, small pale rose clus- 
tered in dense panicled 
cymes (310). 

L. often ternate oblong or elliptic 3-6". 528 411 Cleroden- 
Fis, large blue or whitish dron ser- 
(306). ratum, 

tt Leaves not glandular beneath. 

Inflorescence very glandular. Fils. blue. L. 529 382 Strobilan- 
sessile 6—10" (311). thes. 

Inflorescence not glandular, Bracts veined, 530 380 Petalidium, 
fis. white. L.  petioled 
2—6" (312), 

** Leaves palmi-nerved, See Nos. 314 and 315. 
B. Leaves alternate. 
§ Leaves with entire margins (sometimes crenate in 

533,.repand in 542). 

* Leaves penni-nerved. 
+ Leaves with minute red glands beneath. 

Stems 1—3 ft. with broad-lanceolate leaves 531 189 Fle mingia 
3—7". Branches with bracteata. 
shaggy angles. 

Stems 3—4 ft. with lanceolate leaves 2—6". 532 188 Flemingia 
Branches angled, not strob il i- 
shaggy (324). fera, 
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¢ tt Leaves not glandular beneath, Fis. regular. 

Bright green, L, 13" glabrous, Fils, 533 76 Reinward- 
yellow :7—-1" diam. tia. 

Branches sarmentose. LL. 2—4" mostly $34 311 Plumbago. 
glabrous, Fis. white °6” 
diam. (340). 

ttt Leaves not glandular beneath. Fs. papilionaceous. 
(1) Fis. yellow. Pod inflated, not jointed. 
Strict 3—5 ft. L. linear or oblong 1-3" = 535-142 Crotalaria 


juncea. 
Bushy 1—2 ft. L, oblanceolate '7—t", In- 536 145 Crotalaria 
florescence very glandular. ramosis- 
sima, 
Bushy 1—3 ft. L. oblanc.-oblong 15—3" 537 144 Crotalaria 
glabrous above, puberu- retusa, 
lous beneath, Racemes 
not glandular, bracts 
small. 
Sub-herbaceous 2—4 ft. L.3—6", Bracts §38 143 Crotalaria 
large ovate. sericea, 
Sub-herbaceous 1—2 ft. L. r—2” linear or §39 146 Crotalaria 
oblanceolate obtuse white- albida, 
silky beneath, Fils, in 
slender racemes. Pod 
exserted, . 
Similar to 539 but more herbaceous. L. less 540 147 Crotalaria 
white beneath. Pod in- linifolia, 
cluded. 


(2) Fs. pink purple or white. Pod flattened, jointedl. 
Sub-erect or trailing. L. oblong 3—6” with 541 168 Desmodium 


adpressed grey hairs gangeti- 
beneath. cum, 
Erect 3—6 ft. L, broad-ovate 3-6" 542 168 Desmodium 


latifolium 
** Leaves palmi-nerved. Fis. large regular yellow. 
Shrub 3—s ft. with ovate leaves tomentose 543 48 Thespesia 
beneath, (var.). 
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§§ Leaf margins not entire. 
F * Leaves penni-nerved, serrulate, 
Leaves oblanceolate, stipulate. Fls, 1—1-5" 
diam. handsome yellow. 544 94 Ochna pu- 


mila, 
Leaves obovate, exstipulate. Fls. 2'5—3" 545 274 Careya her- 
diam. purplish. bacea. 


** Leaves palmi-nerved. Hairs stellate. 
+ Leaf margin simply serrulate to coarsely toothed, not 
angled or lobed (sub-lobed in some 550, 556). 
(1) L. 1-3". Fis. not exceeding -25” diam. (Sterculiacez), 
Thinly stellate. L. oblong-ovate plaited. Fls. §46 57 Melochia. 
pink in heads, 
Tomentose or villous. L. oblong to ovate, 547 58 Waltheria. 
plaited. Fils. yellow clus- 
tered. 
Glabrous. 1. ovate acuminate. Fils. purple, $48 59 Buettneria, 
very small, cymose. 
(2) L, 1~3°3”. Fils. :35" diam. straw coloured or yellow 
(Malvacez). 
Branches strigose. L. 1'5—3" ovatetooblong 549 22 Malvas- 


ovate obtuse, trum. 
Slender, erect or diffuse 1—3 ft. branches 550 23 Sida veroni- 
with scattered hairs. L. czefolia. 


1—3” cordate ovate to 
broadly ovate acute or 
acuminate, hairs scattered. 


Peti. long. 

Erect. Asin 550 but covered with glan- 551 24 Sida gluti- 
dular (as well as stellate) nosa, 
hairs. 

Erect 1—3 ft. tomentose all over, L. 1r—3" 552 26 Sida cordi- 
cordate ovate. Peti. long. folia, 

Erect or diffuse. L. 1—2°5" rhomboid- §53 27 Sida rhom- 
lanceolate to rhomboid- bifolia, 


obovate, cuneate base 


148 INDIAN FORESTER [MaRcH 


usually slightly cordate on 
the petiole, pale beneath 
more or less stellate. 
Petiole under ‘25”. 

Sub-erect. L. 7-15" much as in 553 with 554 25 Sida — spi- 
1—3 spiny tubercles at nosa. 
base of petiole. 

Erect or inclined. L.  linear-lanceolate 555 28 Sida acuta. 
15—3'5". Petiole ‘2’. 

(3) L. 2—6” diam., usually orbicular cordate. Fs. 11's" 
decp yellow (Malvacea). 


Erect, slender. Branches and leaves beneath 556 34 Abutilon 


thinly white tomentose. indicum. 
L, 2-3", 

Twrect 4—6 ft. densely villous. L. softly 557 35 Abutilon 
tomentose beneath, less muticum. 


so above 2'°5—5", 

Erect, stout, 3—6 ft. densely tomentose, 558 36 Abutilon 
glandular and hairy. L. graveolens, 
3-6". 

(4) Flowers red or white 1” diam. with §—7 subulate 
bracteoles (Malvaceze). 

Stems 1—2 ft. L, ovate or ovate-lanceolate 559 37 Hibiscus 
strongly serrate, 1—3" hirtus, 
often with a gland on the 
midrib beneath. 

++ Leaves distinctly angled or lobed at base of plant, or 

(360) unlobed. Fls. small yellow not exceeding +75” clustered, 

closing towards noon. Frt. covered with spines (Tiliace). 

L. orbicular, white-tomentose beneath, 1— 560 71 Triumfetta 


15", usually not lobed rotundi- 

but irregularly toothed. folia. 
Lower leaves 3—4's" with rounded base and 561 70 Triumfetta 

3-lobed top, upper ovate rhomboidea, 


rhomboid or sub-orbicnlar, 
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Lower leaves usually lobed, median usually 562 69 Triumfetta 
ovate or ovate-lanceolate pilosa. 
3-6" hairy, upper lanceo- 
late. Fis. ‘75’ when ex- 
panded. 
tt Leaves distinctly angled or lobed, at least some of 
them. Fls. white or pink, or if yellow, then over 1” diam, (Mal- 
vacea), 
(1) L. small to m.s, 1°5—3'§” deeply 3-lobed with lobes 
sometimes again lobed. 
Or scarcely lobed. Fis. white s—'7" with- 563 38 Hibiscus 
out bracteoles. Solandra. 
(2) L. 2-3'5" diam. Fls. 1” pink, without bracteoles, Frt, 
with short spines. 


Leaves angled, not divided beyond the 564 29 Urena_ lo- 


middle. bata. 
I. deeply divided into 5 oblong lobes 565 30 Urena sinu- 
ata, 


(3) L. small, roundish or ovate, with several lobes, Fls. red 
with 8—12 linear bracteoles. 


Glandular pubescent. L. shallowly lobed 566 33 Pavonia 


52”, Carpels not winged. odorata. 
Glandular pubescent. L. deeply lobed. Car- 567 33 Pavonia 
pels winged. . zeylanica, 


(4) L. 2—3'5” orbicular, deeply 3—5-lobed. Fs. white to 
pink 1” bracteolate. 

Stems 3—4 ft. usually with harsh hairs. 568 44 Hibiscus 
Bracteoles s—6 decidu- ficulneus, 
ous. Calyx spathaceous, 

(5) Lower leaves usually over 4” often deeply lobed. Fs. 
large usually yellow with purple centres bracteolate. 
(a) Forest plants. Fils. yellow. 

Tall 4—6 ft. Lower leaves 2—5", 5-angled 569 39 Hibiscus 
or lobed, upper narrow pandurae- 
tomentose, Fis, 1—1'5", formis 
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Hirsute or bristly, lower leaves orbicular 
(sometimes not lobed) 
4—6", crenate, upper us- 
ually sagittate. Fis. 3— 
4’. Bracteoles 10-15 
filiform, 

As in 570 but margins serrate, bracteoles 10 
setaceous. 

Stems shortly pubescent. Lower !caves 
4—5" with large acumi- 
nate lobes, dentate, pubes- 
cent and hairy. Frt. with 
reticulately veined wings. 

Branches with sparse_hispid hairs. Lower 
leaves 5—8" diam. with 
sparse 3-fid hairs, Fils. 
25—3". Capsule oblong 
with gland hairs, 

Stems 4—6 ft. nearly glabrous. L. up to 
9—10” with three large 
acuminate entire lobes, 
glabrescent. Petioles up 
to 8", Fis, 3-4”. Calyx 
truncate, 


(6) Cultivated plants. Flowers often white. 


Stem usually with scattered prickles, lower 
leaves sometimes not 
lobed. Fis. — subsessile, 
Calyx with five large 


glands, 

Nearly glabrous, L. with gland on midrib. 
Bractevles accrescent 
with calyx. 


(6) Creeping pubescent shrub with 
milky juice and variously 
lobed, rarely unlobed, 
toothed leaves 2—5’ long. 


570 


57t 


$72 


573 


574 


575 


576 


$77 


tmarcit 


45 Hibiscus 
cancellatus 


47 Hibiscus 
rugosus, 

40 Hibiscus 
vitifolius, 


44 Hibiscus 
tetraphyl- 
lus, 


48 Thespesia 
Lampas. 


41 Hibiscus 
canna- 
binus, 


42 Hibiscus 
Sabdariffa, 


476 Ficus hete- 
ophylla. 
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IT, Leaves 3-foliolate, alternate (Papilionacez). 
* L, with small red glands on under-surface, 
Dwarf, 6—18" from perennial woody stock. 578 194 Flemingia 


Lfits. large 55-7”. Peti. nana. 
winged, 

Diffuse 1—2 ft. with brown tomentose angu- 579 195 Flemingia 
Jar branchlets. Lfits. 3°5” prostrata, 


lanceolate. Petiole not 
winged 1—2”. 
** Lfits. without glands. Sec.n. strong, Fls. small, 
white or pink. 

Simple leaves often present. LAts. broad 580 162 Uraria 
ell, or ell. ovate, end one hamosa. 
2°5—4'5" rounded both 
ends. Fls, in lax racemes, 
with hairy pedicels '1— 


“15”, 
Simple leaves rarely present. Lfits. much 581 163 Uraria 
asin last. Fls. in dense lagopus. 


racemes. Pedicels often 
‘4 very densely hairy. 

Branches grey hairy. Lilts. more ovate 582 165 Desmo- 
tapering to blunt apex, dium pul- 
end one 3—4’5". Fis. chellum. 
hidden in pairs of sub- 
orbicular veined bracts 


+3" diam, 

Branches 3-cornered with shaggy hairs. 583 166 Desmo- 
End [fft, 4—5'5" acumi- dium Cep- 
nate, Fls,in dense um- halotes, 
bellate clusters along the 
branches. 


Branches round with usually long hairs, 584 167 Desimo- 
Stipules persistent with dium poly= 
long filamentous points. earpum 
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End Ift. obovate 2—2°5”, 
Fils, in close racemes 1— 
3" long. 
III. Leaves pinnate. 
§ Leaves paripinnate. 
Gregarious, herbaceous 1—2's ft. Lflts. 3 58§ 218 Cassia tora. 
prs. obovate. 
Often sub-gregarious 2—4 ft. Lfits. ovaté 586 217 Cassia oc- 


3—5 prs, 1°5-—4" long, cidentalis, 
Erect, 3—10 ft. with muricate branches. 587 159 Sesbania 
Lfits, 20—40 prs, *5—'7", aculeata, 


Pod very long and slender. 


§§ Leaves imparipinnate (sometimes ending in a 
point in 588). 


Habit of 586 but 3—6 ft, only, usually 588 ... Aeschyn o- 
minutely muricate. L, mene in- 
2--4". Lflts, 41—81. Pod dica, 


I— 17" jointed. 
Robust, soft wooded with large pith. L. 589 160 Aeschyno- 


3-6". Lflts, 61—101, mene as- 

Pod 2”. pera, 
Shrubby gregarious, 1-5—2°5 ft. Lfits, g9— $90 154 Tephrosia 

19 oblanceolate obtuse or purpurea. 


retuse ‘75—1", 

Sub-herbaceous ‘2—3 ft. Lflts. 3-7, linear- g91 161 Uraria picta, 
oblong, 25—~4'5”, lower 
sometimes simple. 

Herbaceous from perennial root. Lower 592 126 Leeamacro- 
leaves 1—a2 very large phytla, 
ovate 1—2 ft. Upper 
very few pinnate with 
few leaflets, 
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A MONORAIL IN USE IN SIAM. 


The following is the description of a monorail being used 
by Messrs. Leonowens, Ld., for the extraction of timber in Siam 
under onc of their leases. This has becn sent us by Mr. Medworth 
Deputy Conservator of Forests, Nakon Lampang, Siam :— 

“The rails are 14 lbs, and take a maximum load of 6 tons up 
gradients of 1 in 12, The sleepers are iron (say 1 foot by 8 inches) 
and are attached to the rail by a simple process, They are also 
slightly concave to prevent sinking. The trucks are double bogie 
with roller and caster bearings and can negotiate a curve with a 
radius of 16 feet. The log is easily loaded as the trucks clear the 
ground by only a few inches. The length of line on which experi- 
ments were carried out was about one mile and first a 3 ton and 
then a 6 ton log was run over this four times daily for 3 or 4 months 
without any sign of wear and tear to the line or trucks, except 
a slight wearing of the rim of the wheel occasioned by an excessive 
use of the brakes, There was no sign of the sleepers sinking into 
the ground. Four buffaloes in good condition can negotiate a 
rise of 1 in 17 with a 6 ton load, It is not necessary to grade the 
road particularly as the single line may be laid even ‘distortedly’ 
without appreciably adversely affecting the running of the trucks. 
It is only necessary to clear and grade a smalt space for the line 
to be laid and another on the same plane at the proper distaiice 
away for the buffaloes to walk. Where there is sufficent timber to 
handle or where roads are unsuitable for ordinary carting, the use of 
the monorail should reduce the cost of working.” 


EDIBLE BIRDS’ NESTS IN THE SOUTH TENASSERIM 
DIVISION, LOWER BURMA. 
BY A. BL NIXON, LES. 

Since Edible Birds’ nests have been included under Minor 
Forest Produce in 1909, the right to collect them in the South 
Tenasserim Division has been sold by auetion for three years’ 
periods, 
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There are two groups of islands where these nests are found. 
One, the Mali group, is on the northern fringe of the Mergui 
Archipelago islands, and about 60 miles north-west of Mergui; 
the other, the Ye-E group of islands is some 100 miles down the 
coast below Mergui. In the Mali group there are four islands or 
rather limestone rocks where the nests are found. It is impossible 
except for professional climbers to land on any of them, as they rise 
precipitously from deep water. The largest rock covers perhaps 
100 acres and rises to about 500 feet at its highest point. Round 
the whole circumference of the islands from high water mark, the 
rock has been eaten away by the action of the sea, which at low 
water cxposes a continuous overhanging arch of rock, sometimes 
20 feet wide. The surface of the islands is nearly bare rock, much 
contorted, jagged and fissured, with many caves having small 
entrances and widening out into larger caverns inside. Those 
between high and low tide mark can be entered by small boats, It 
is in these caves, 90 in number on the largest island, where the nests 
are found, 

The birds, of which there are two varieties, appear on the 
islands about December and have completed building their nests 
by March. The collection of nests takes place in March and April, 
and such young birds as are overlooked or spared hatch out about 
May. By the end of June all the birds have migrated, flying 
vertically to an enormous height and then in a direction which 
has not yet been determined. 

The collection of nests is done by 12 professional climbers— 
two men climb to the lop of a precipice and one lets down the 
other at the end of a rope ona ‘saing' or sort of basket with a 
cane bottom and four supporting ropes. 

This basket is directed by the man above to the required caves 
when the man from the basket enters with a light and collects the 
nests with the aid of a stick, 

There are two varieties of nests, white and black, corresponding 
to the two varieties of birds, The nests rather resemble oblong 
shallow shells in shape, standing out horizontally from the rock. 
Though they vary considerably in size, the white ones are usually 
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24 inches long and 14 inches broad and the black ones of half an 
inch larger dimensions. ‘The white ones have no feathers bound up 
in them, while the black ones all have feathers mixed up in the 
substance of the nest. The white nests which are used for eating 
are the valuable ones and are very much rarer than the black ones 
which are of little value. 

For consumption, the dish is prepared by soaking in water and 
sweetening slightly, when it is drunk as a soup, Personally, [ 
found the dish to be practically tasteless, 

The market is chiefly in Penang, where, before the present war, 
the white nests were sold through brokers at Rs. 150 to Rs. 160 
per viss (360 lbs.), Small quantities are also exported to Rangoon, 
The monopolist pays Rs. 25 per viss (3°60 Ibs.) on contract for 
collection 2% setu. 

Black nests only fetch Rs. 3 per viss (3°60 lbs.) in Penangpue 
Re. 1 per viss (3°60 Ibs.) is paid by the monopolist for collection 7 
sttu, while the total extraction charges forboth nests together, includ- 
ing landing in Mergui port by country boat, are Rs. 50 per viss, 
The black nests find their way largely to Shanghai, where, it is 
said, by a process which includes pounding them up and mixing 
them with a chinese oil called ‘Tung-yu,’ the black colour is 
removed and the mixture is re-fashioned into imitation white nests 
worth Rs. 25 a viss, These only remain good 4 or 5 days. 

A serious problem has now arisen owing to the presence 
within the last few years of a predaceous bird called “gyo-thein,’ 
probably a kind of hawk, which attacks the small birds, Years 
ago, all the local people affirm that there was no tree-growth 
whatever on the islands and the ‘gyo-thein' was unknown. But 
within the last 12 or 15 years small trees and shrubs have appeared 
here and there along crevices, the seeds of which have been brought 
presumably by birds. The hawks now live and breed on the 
islands, nesting in the vegetation and preying on the small birds, 
to such an extent that now the quantity of Edible Birds’ nests 
available for export has been considerably reduced. Whether 
it is true or not that the islands were formerly totally destitute of 
vegetation is not certain ; it is however perfectly true that vegetation 
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has been increasing yearly of late and that with the number of 
the hawks which nest in this vegetation has also increased, 

In order to prevent this unusual form of forest produce from 
becoming much reduced, the only feasible remedy appears to be to 
cut down every scrap of vegetation on the islands, which, though 
scanty, will be a slow and laborious process, as rope-climbing must 
be resorted to, to fell each little tree and shrub. It is interesting to 
note that the present monopolist is willing to do this conditionally 
at his own expense. 
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BOMBAY FOREST CONFERENCE. 


[We print below three papers presented by “Forest Officers at the 
last Bombay Presidency Fovest Conference,] 


1 


THINNINGS OF TEAK COPPICE IN THE POLE AREAS 
OF KANARA, 


In order to find out whether the thinning out of the inferior 
coppice shoots of jteak on each stool stimulates the growth of 
the remaining shoots, experimental thinnings were made in four 
sample plots of various ages in Kanara. In each plot all the 
shoots on half of the stools were left standing and the better 
shoots on each stool measured. The shoots on the other half of 
the stoals were thinned and only the best shoots left standing and 
measured, The thinnings were carried out in 1911 and 1912, and 
the measurements have been taken each year since, 

Plot No, 1—Mundgod Coupe 1 of Block VI, felled in 1908. 
On 50 stools 162 shoots were thinned out and 91 left standing at 
thrée years after felling, On other 50 stools 139 inferior and 
suppressed shoots were left standing but not measured, and 164 
better shoots were measured. The results of measurements are 
shown below — 


HEIGHT IN FEET. GIRTH IN INCHES, 


Age of shoots. 
Thinned. |Unthinned.| Thinned. |Unthinned, 


12°67 ( 12°26 5°34 4°96 


3 years 
6 oy edt fe ie 19°00 18°82 874 Sir 
Incrément in three yéars ... 6°33 6°56 3'40 Bis 


Plot No, 2—Katur Coupe 45 of Block XI, felled in 1go3, 
On 40 stools 104 shoots were thinned out and 52 left standing 
at seven years after felling. On 40 other stools 70 shoots were 
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measured and 84 suppressed or inferior shoots were left standing 
but were not measured, The results of the measurements are 
shown below :—~ 


i HEIGHT IN FEET, GIRTH IN INCHES, 
| 
Age of shoots, 
ql 

| Thinned. |Unthinned.| Thinned. /Unthinned. 
ie 

7 years on . “ 18'90 18°36 9°79 9°53 
i 

Increment in two years 210! 1-97 | 165 ; 124 


Plot No. 3—IVlaliyal Coupe 2 of Block I at Mundki, felled in 
1901-02, Here only the girths have been measured, and there is no 
information as to the number of shoots removed in the thinning. 
On 20 thinned stools 47 shoots have been measured, and on 20 
unthinned stools 54 shoots have been measured. The thinned 
shoots have grown in girth from 13°5 inches at 9 years to 16°8 at 13 
years, and the unthinned shoots from 11'4 inches to 14's inches. 
Thus in four years the thinned shoots show a girth increment of 
33 inches and the imthinned shoots a girth increment of 3°1 
inches. 

Plot No. 4—Haliyal Coupe 6 of Block VII] at Mavinkop, 
felled in 1895-96. On 21 thinned stools 36 shoots have been 
measured, and qq shoots on 21 unthinaned stools. The thinned 
shoots have grown in girth from 14°8 inches at 15 years to 166 
inches at 19 years, and the unthinned shoots from 14:3 inches to 
§5°7 inches. Thus in four years the thinned shoots show a girth 
increment of 18 inches, and the unthinned shoots a girth incre- 
ment of 1°4 inches, 

Faking all the available figures for all the plots together 
it is found that the average annual height increment for thinned 
shoots is 1°82 feet and for unthinned shoots 192 feet, whilst the 
annual girth increment for thinned shoots is 0'87 inch and for 
ynthinned shoots o81. The volume increment of each thinned 
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shoot would thus be somewhat greater than that of each unthinned 
shoot, but this would be more than made good by the greater 
number of shoots on the unthinned stools, On the whole, therefore, 
it may be said that the rate of growth of teak coppice does 
net seem to be much affected by thinnings. It might have been 
expected when half of the shoots on a stool have been thinned 
out that the remaining half would put ona greater amount of 
growth: but as a matter of fact fresh shoots are put out in place 
of those cut, and this continues year after year, at least in the case 
of young coppice such as that measured. Thinnings of teak 
coppice are probably advisable in order to allow the remaining 
shoots to develop properly ; but none should be undertaken until 
the coppice is at least ten years old. Up till that age the shoots 
should all be preserved, in order to provide as much ground cover 
as possible, 
A.G. EDIE, 
Divisional Forest Officer, 
E. D, Kanara, 


IL 
METHOD OF MEASURING TIMBER 


For material removed from coupes sold standing, from Malki 
and Inam numbers and from Forest Depéts where actual measure- 
ments are not ordered to be taken, the tables of Classification and 
Calculation given on pages 166 to 170 of the Standing Orders 
(Forests) are useful and may continue to be in force. 

2, The question is what tables would be suitable for taking 
actual measurements of timber in Sale Depéts. Carter’s tables are 
prescribed for this purpose un pape 170 of the said Standing Orders, 
while Mangesh Rangappa’s tables are in use, 

3. Differences between the two are as follows i. 

Carter's tables, Mangesh Raugatpa's tables, 
1. Length—l'rom 1olo Sofeet From 1 to 30% feet in 
in whole figures, fractions, 
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2. Girth—Whole girth in fect, Quarter-girth in inches, 


from 1 to 12 fect. from 1 to 2§ inches (zz. 
# foot to 84 feet whole 
girth). 
3. Cubic contents—One figure Two figures of decimal of a 
of decimat of a cubic foot cubic foot actual. 
in round, 


4. Explanation— 

ftem 1.—Carter's tables give measurements of logs 10 to 50 feet 
in wéole length and prescribe ‘sectional urea’ for 
finding out measurements of logs of any length. 

Mangesh Rangappa’s tables give measurements of logs 
I to 30} feet in fractional length. 

ftem 2,—Carter's tables give measurements of logs 3 to 36 inches 
quarter-girth equal to 1 to 12 feet whole girth and 
prescribe the ‘sectional area’ for finding out measure- 
ments of logs of 1 inch to 20 feet whole girth, 

Mangesh Rangappa’s tables give measurements of logs 1 
to 25 inches quarter-girth equal to 4 to 8 feet whole 
girth. 

Item 3. Example.—A log to feet long and 50 inches in whole girth 
measures tog cubic feet in Carter's tables and 10°85 
in Mangesh Rangappa’s tables. 

5. Remarks— 

ftem 1.—Carter's tables leave much to be worked out and are 
useful for preparing a Ready Reckoner to the extent 
mentioned. Whereas what is required tor subordinates 
in Depots isa ‘Ready Reckoner’ in the true sense of 
the word, Mangesh Rangappa’s tables serve this 
practical purpose but only up to 31 feet in length. The 
maximum length of logs brought to above-ghat Depéts 
is generally 31 feet. However to serve cases where 
longer logs are occasionally brought to Coast Timber 
Depéts, a supplement to Mangesh Rangappa’s tables 
showing measurements of logs 31 to 50 feet in frac- 
tional lengths may be prepared. 
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Carter suggests that the contents of very long logs can 
be obtained by a simple arithmetical process, and cites 
an example that a log 67’ long has the same contents 
as the two logs, one 50° and the other 37’ long of the 
same girth, This may be correct in theory but not in 
practice ; because of the rule of calculating the length to 
the nearest 4 foot: fraction below 13” being dropped 
and over 14” reckoned as } foot. Supposing the 50° log 
actually measures 50’ 14" and the 17’ log 17’ 14", the 
two as a whole would measure 674‘, or if the 50° log 
actually is 49’ 103” and the 17‘ log 16’ 114” the two 
as a whole would be 66%’ in length. 

ftem 2,—Since in Sale Depdts everything is actually measured, it 
is necessary that the tables should give measurements 
from the minimum girth. Mangesh Rangappa’s tables 
give these, 

Also occasionally logs of larger girth than 84 feet 
(#2, 25” quarter-girth) given in Mangesh Rangappa’s 
tables are received. Carter's tables give them up to 
12’ which may be a maximum, but only of whole 
lengths (vide [tem 1). So a supplement to Mangesh 
Rangappa’s tables showing measurements of logs from 
84 to 12 feet whole girth may be prepared. 

Further, in the heading the whole girths in zzckes should 
he shown, as the calculation is made in inches: } and 
under of an inch is dropped and over half is taken 
as whole, 

Tient 3—As every decimal counts in the total of a large number 
of logs, it is necessary with a view to ensure accuracy 
that two figures of decimal should be taken and 
Mangesh Rangappa’s tables supply them. 

6, Measurements of Round and Squared logs— 
In Carter’s tables the heading is given of Round logs. In 

Mangesh Rangappa’s tables no such heading is given. 

While actually the measurements given in both the tables are 
of Squared logs, 
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Exaniple—A log io’ long 48" in whole girth measures 
tooo cubic feet in both the tables, whereas a round log of the 
above dimensions actually measures :— 

Length x r?x 7 m10x (48x gy x 4)? x F 
1078 


847 
Thus the difference, or actual loss is 2:71 c.ft. It is necessary 


therefore to have a separate set of tahles for Round logs. It would 
be advisable to show them side by side with those of Squared logs, 
vide sample page A attached. 

7. Measurements of scantlings and sawn timber-—lt is desirable 
there should be a Ready Reckoner also for such material especially 
in Saw Mills. A page showing examples of the Calculations is 
appended, marked B. 

8. Concluston—As suggested in paras. 1,§ (items 1 and 2),7 
and 8, we should have one consolidated set of tables showing, firstly, 
the classification and calculation of standing timber mentioned in 
para, I, secondly, the measurements together of Round and Squared 
logs of 1 to 50 feet in length and } to 12 feet in girth, to two places 
of decimal, those of Round logs being shown in /fa/ies to distinguish 
the same ata glance from those of Squared logs and, thirdly, the 
measurements of scantlings separately. 

9. General Kules for taking measurements of logs— 

Length—should be taken to the nearest } foot : fraction below 
t} inches being dropped and over 1} inches reckoned 
as $ foot, 

Girth—-should be taken of all Squared logs at centre and of all 
Round logs at butt end where the 4’ 6” height would 
be likely to come to the nearest inch: 4 and under 
being dropped and over 4 reckoned as 1 inch, 

Moss, bark, cowdung, mud, etc, upon the log likely to vitiate 
its measurements should be removed, (Quarter-girth)? »length= 
cubic contents 

10. As regards the proposals contained in the correspondence 
beginning with Mr. Bijur's No. 111, dated 31st August 1914 and 
ending with Conservator of Forests, C. C’s No. 1238, dated 2gth 
Juue 1935, about (1) the corrigenda to the table for calculating 


m1OX4ye XGEx Bs =12'71 cubic feet. 
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the cubic feet of timber giten on pages 167 to 170 of the Stand- 

ing Orders (Forests) and (2) the printing of a set of tables showing 

the measurements of lugs 6—g feet in length and 48—100 inches 

in girth as a supplement to Carter's tables : 

(1) The corrigenda should of course he issued. 

(2) Such measurements are already found in Mangesh 
Rangappa’s tables and need no fresh introduction, 


SAMPLE PAGE—A. 


Aleasurement of logs, Square and Round, 
ee 
GIRTH 24 INCHES. 


T. R. BELL, 
Conservator of Forests, S.C. 


CunIC CONTENTS Cusic CONTENTS 
OF Los, OF LOGS. 
Length in Length in 
feet. ect, 
Square, ; Round. Square. | Round 

T or25, a'30 6 156 187 
a O3E O37 oe 163 1°96 
1y 0°38 046 63 169 2°03 
1h on44 O53 7 195 210 

2 orgo a0 7 181 217 
A 0°56 0°67 7h 1°88 2°26 
2 0°63 2-76 7 1'94 2°33 
23 0°69. 0°33 8 2°00 240 

3 O75 o'90 8h 2°06 247 
3t O81 o'97 8a 213 2°56 
3e 0°88 106 8} 2°19 2°63 
3t 0°94 1'T3 9 2°25 2°70 
4 100 120 of 2°31 ayy 
4 106 127 9% 2°38 2°86 
4 113, 1°36 ot 2744 2°93 
43 119 143 10 2°50 3700 

5 125 1759 10} 2°56 3:07 
3} 1°31 1°57 rok 2°63 3°16 
5 1738 1°66 10} 2°69 3°23 
5} 44 173 Bt 27 3°30 

é 1°50 1°80 and soon 


and so on, 
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SAMPLE PAGE—B. 
Ready Reckoner of Sawn Timber per foot run contents in cubic feet. 


Breadth in inches. 


Thickness of 
height in 
inches. and so on 


up lo 15. 
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and so on up 
to 18. 


Le 


IL. 
REBOISEMENT OF BLANKS IN FORESTS. 
Though from the title of the paper, it would appear to be one 
of a general nature, I wish to confine myself chiefly tu the circum- 
stances of the Deccan; the conclusions arrived at may, however: 


hold good for other parts of the Bombay Presidency where the 
forests are more or less poor, 
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2. Wood for building purposes and fuel is steadily becoming 
dearer and dearer in the Deccan, as the quantity produced in the 
country is insufficient to meet the increasing demand. Insufficiency 
of wood for building purposes is, to a certain extent, made up by 
the annual import of a large quantity of timber from Kanara, Thana 
and Burma; the supply of firewood has become a serious problem 
hard to meet and fuel is rising in price heyond the means even of 
some of the middle classes of people. In the Deccan villages, 
and to some extent in cities like Poona, a large quantity of cow- 
dung cakes annually gocs to make up the quantity of fuel required ; 
whereas all the available cowdung must have gone, in the shape 
of manure, to enrich the soil, The consequence is that owing to 
the insufficiency of manure the soil is rendered poor and less 
productive. Supply of firewood, in sufficient quantities, would 
greatly minimise the sale of cowdung cakes for fuel; and would 
thus enable the Rayat to supply manure to the soil in larger 
quantities than now, to the great advantage of the country, The 
solution of the difficulty of the supply of firewood lies in a great 
measure in the reboisement of blanks in the forests, 

3. Reboisement of blanks in the Deccan forests is a vast 
subject which has been engaging the attention of Government and 
number of Forest Officers under them for years past; and so far 
no final conclusions seem to have been arrived at, as to the best 
method of attaining the object; the configuration, soil, rainfall, 
habits of people living in the neighbourhood of forests and such 
other factors being vastly different in different localities. The 
subject may, therefore, be said to be in an experimental stage still, 
to some extent. 


Classes of Forests. 


Forests in charge of the Forest Department in the Deccan, 
as at préscut constituted, may be roughly classed as follows for 
the purposes of this paper -— 

(a) The hill forests, greater area of which is, at present, 
poorly covered and which might take centuries to be 
satisfactorily covered up, so as to be able to provide 
a sustained and sufficient quantity of wood, for fuel 
and timber, to the country all round. 
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(6) Flat lands which were mostly under cultivation till the 
great famine of 1876-77 but were then relinquished 
by their holders and thus reverted to Government 
and were afforested without any tree-growth to speak 
of, on them. 

(€) Riverain babul forests. 

Methods of Rebotsement. 

(a) The method of covering up lands of class (6) referred 
to above has been fully described by Mr. Osmaston 
in his interesting paper published in the J/adian 
Forester, XXXIIT, No, 6 of 1907, pages 265 to 273. 
‘The splendid plantations, principally of Nimb (Aveda 
Azadirachix) situated at Ankai and Sawargaon, in the 
Yeola Range of the Nasik District, are the results of 
the experiments, carried on by him, of agri-cwse- 
Forestry. Such arcas now in the charge of the 
Forest Department are limited. The process of re- 
generation in such areas may be continued in the 
above manner with advantage ; where it may not be 
possible, for any reason, other methods described 
later in the paper will have to be resorted to. 

(8) The method of filling in the forests of class (¢) is settled. 
This method, almost always, is of ploughing the 
Jand during the fair season after there has been a 
clear felling and sowing babul seed therein when 
rains set in; the resultant crop of seedlings is generally 
sufficient to fillin the area, Babul seed collected 
from the droppings of sheep and goats fed on babul 
pods seem to give better results than sced collected 
directly from babul pods in such plantations. It 
has been found by experience that in areas where 
sheep and goats, fed on babul pods, were made to 
rest at nights, the regeneration of babul is much 
more plentiful and healthy than in areas regencrated 
by sowing seed collected from pods and sowed in 
ploughed strips as stated above. 
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(c) The bulk of forest lands in charge of the Forest 
Department consists of forests of (@) class. Some 
of them are bare hill slopes and those that are clad 
also contain blanks in them, Some of these covered 
areas are teak bearing, some contain Anjan and 
some only Raiwal species. 

Experiments for reboisement of blanks in forests have always 
been carried on in the past so many years; and the object of this 
paper is to place the experience, gained by the different methods, 
tried principally in hill forests, in the past for that purpose, before 
a body of responsible Forest Officers and after a full discussion 
of the subject to arrive at a conclusion as to the best methods, 
that could be adopted in the future, in the different types of forests. 
A considerable area of these hill forests seems to have been under 
Dathi cultivation for along time in the past, till such cultivation 
in the forest was stopped by the executive orders of the British 
Government, Enquiry with the old villagers leads one to think that 
most of the ‘dalhied' hill areas, when first taken up by Government, 
were either blank or thinly covered and that tree-growth in fairly 
large quantities has since sprung up on them. The present wood- 
ed condition of such hill forests in charge of the Forest Depart- 
ment is most favourably compared by such people with their 
condition that was, when they were under Dalhi cultivation, and 
gives hope of even a better future for the Deccan hill forests. The 
improvement already arrived at is due principally to the working 
of nature, rendered possible by strict conservancy. Experiments 
have been carried on, as stated above, from time to time, to see 
how nature could be helped by man in covering up blanks in these 
forests denuded of tree-growth chiefly by unrestrained practice 
of Dalhi cultivation during the pre-British times, sooner than they 
would be if left to themselves. 

The following are some of the principal methods tried to 
ely wrafeiel weed te ensure artificial regeneration in blanks of 
vion in forest blanks. hill forests :— 

(i) Broadcast sowing of tree-seed. 

Gi) Dibbling of seed under shelter of bushes, 
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(iii) Sowing of seed in pits, patches and raised mounds or 
strips. 

(iv) Transplanting of seedlings from nurseries. 

(v) Agri-cum-Forestry. 

(i) Broadcast sowing docs not seem to have been pro- 
ductive of any good results except perhaps when a 
few seeds out of a large quantity by chance got fixed 
in favourable places and gave seedlings, few and far 
between. The cause of this seems to be that the 
soil is too much hardened owing to heavy grazing, 
excessive exposure to the sun and want of humus. 
Owing to these circumstances the broadcasted seed 
generally got washed out of the forest by rain-water 
which runs down in great force for want of any 
impediment. This method, therefore, cannot be 
depended upon at all to gain the object. Want of 
new seedling growth in some of the thinly stocked 
hill forests, where broadcast sowing has often been 
tried, is a great proof against broadcast sowing. 

(ii) Dibbling of seed has been productive of some good 
when done with proper care under shelter of bushes, 
showing thereby that the soil underncath them is 
better suited for the purpose of regeneration than 
that in the open. The shade offered by the bushes 
also helps to keep up the tender seedlings in the hot 
weather and the bushes themselves protect them 
against damage by animals tu some extent. But 
there are forests where even bushes are wanting and 
dibbling of tree-seed in such places has given very 
poor results indeed, Therefore where there is 
paucity even of bushes, it seems worth while to create 
them. These when raised, it is thought, improve 
the soi! under them and render dibbling tree-seed 
with success, under their shelter, possible. 

(iii) What is called sowing in patches is being tried on a 
pretty extensive scale. Under this method pits are 
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made in the ground of dimensions varying from 
1 foot to 3 feet square and 6 inches to 12 inches deep 
and refilled with good loose earth up to the surface of 
the ground and seed is sown in them at the com- 
mencement of rains. This method is found to be 
giving fairly good results provided the soil is good and 
deep and is not exposed to the sun throughout the 
day. The larger the pit the greater seems the chance 
for the seedlings raised in it, of surviving, in the hot 
weather, because the moisture absorbed by the soil in 
the pit is proportionate to the volume of the loosened 
earth in the pit and therefore to the dimensions of 
the latter. This method seems suited in regions of 
moderate rainfall, where wholesale opening of the 
soil is either impossible or prejudicial to the interests 
of the forests. Sowing in small pits about 6” deep 
has also been tried in some places without much 
success. In regions of heavy rainfall, like the forests 
round about Lonawla or Rajur, this method seems 
unsuitable because the moisture absorbed in the soil 
together with the water accumulating in the pits, 
exceeding the requirements of the tiny seedlings, 
they rot away. In such localities sowing in raised 
mounds or strips seems more suited than sowing in 
pits, as can be proved by results achieved in the 
Akola Range of the Nagar District in the last 2—3 
years. In afew places (in localities of moderate 
rainfall), where the soil and the configuration of the 
land permitted, pretty large patches of land with 
thoroughly opened soil were substituted for pits 
refilled with earth for sowing seed and have given 
satisfactory results. This last method seems to be 
a compromise between sowing in pits and agri- 
cum-Forestry. 


(iv) Transplanting of seedlings raised in nurseries main- 


tained by the Department had been tried in the 
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Deccan on an extensive scale some years ago. It 
seems it had to be abandoned as the result obtained 
was not encouraging, The poor results were pro. 
bably due to the fact that the seedlings, suddenly 
transplanted to places whereof the soil, climate, 
rainfall, etc., were totally different from those of their 
birth-place and also to the fact that the conditions 
under which they were raised in the nursery were 
totally different from those obtaining in forest. In 
Deccan, often the rainfall, after the season of trans- 
planting, is not sufficient to enable the seedlings to 
establish themselves well against the following dry 
season. Seedlings raised in small local nurseries 
and carefully transplanted at the proper time into 
forests situated within a few miles from them, con- 
tinue to give some good results, other conditions 
being favourable. Seedlings, raised in the nurseries 
of Hiwra forest garden in Junnar Range of Poona 
Division and Akshi in Alibag Range of Kolaba 
Division, are every year transplanted into the forests 
in the neighbourhood and a fair percentage of them 
is found to survive. This much, however, can be 
said that a larger percentage of seedlings transplant- 
ed from nurseries die owing toa variety of causes 
than seedlings raised in the forests themselves, on 
the spot, where they are eventually to grow into 
trees, Seedlings from raised beds of nursery seen 
to stand transplantation better than those raised in 
the low beds. 


(v) Agri-ev-Forestry successfully tried by Mr. Osmaston 
in the flat forests of Nasik District is recently intro- 
duced in some hill forests of the Central Circle 
slightly modified to suit the hilly tracts and the 
species of trees to be raised therein. It has given 
tairly satisfactory results without expense to Govern- 
ment; except in experimental plantations like that 
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of Satpurin Nasik, This method consists of cul- 
tivating the forest land for cereal crops and of 
raising tree seedlings side by side in it. In the 
Poona Division it was introduced some four years 
ago in the Junnar Range in the blank areas of 
Watkhal, Kolwadi, Aldore, Golegaon, Somatwadi 
and Sawargaon forests. The result is that where 
there was no seedling growth at all, previous to the 
introduction of this method, there, now a larger num- 
ber of seedlings can be seen, The results obtained in 
these different villages are not uniform, They vary 
according to local circumstances. The results obtain- 
ed in the Watkhal and Somatwadi forests are about 
the best of all, the average seedlings raised therein 
and aged about four years being one foot in height 
and two inches in girth. Results obtained in Kolwadi, 
Aldore, Golegaon and Sawargaon are poorer. Ina 
portion of the Malegaon Forest of the Mawal Range 
in the Poona Division which was perfectly blank 
when given out for agri-ce#-Forestry, a fair number 
of Raiwal seedlings has been raised. 

Difference in growth of seedlings visible in the above forests 
treated under the same method seems to be due to the difference 
in the depth and the quality of the soil, configuration and the 
aspect of land, rainfall, the shade available to the seedlings, the 
care taken of them, the amount of harm received by them from 
wild animals and stray cattle and other natural causes. In spite 
of this difference in growth, the results obtained go to prove the 
utility of the experiment. 

This method was also tried in the Dhulia Range of the West 
Khandesh Division on some bare forest lands given out for culti- 
vation to the Bhils about the year 1909-10 and isrepurted to have 
resulted in a fairly good crop of seedlings 3 inches to 18 inches of 
Anjan, 6 inches to 24 feet of Khair and 6 inches to 2 feet of Nimb, 
in height. The Range Forest Officer, Dhulia, says that this is a 
much better and cheaper method of reboisement of blanks in 
forests than departmental plantation of any kind, 
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In the Satpur experiment plantation the same method has 
been tried for the last several years; the soil here being poor and 
exposed to the sun the whole day long, the results obtained are 
not proportionate to the trouble taken. Rut still results enough to 
prove the utility of the method in raising plants, where none 
existed, have been attained. 


Stcep bare hill slopes are totally unsuited for agri-cum- 
Forestry. In such places stones cannot be 
found in sufficiency for erecting ‘tals’ and 
when the soil is loosened, there is nothing to keep it back from 
being washed down by rain-water. Such areas can better be 
planted up by dibbling under shelter of bushes and sowing in pits 
and patches and by transplanting seedlings from nurseries into 
prepared spots. Gentler slopes provided with a sufficiency of 
‘tals' for protection of soil and flat are peculiarly suited for the 
operation, 

The method in which the land is treated for agri-cwm-Forestry, 
described in detail in Mr. Osmaston’s paper 
referred to above, may briefly be stated to 
consist in (i) clearing the land of all inferior growth reserving all 
healthy trees and seedlings that may be found in it, (ii) thoroughly 
opening and preparing the soil and (iii) cultivating the soil in the 
first year for raising cereal crops alone and in the second and third 
years to raise cereal crops and tree seedlings side by side. 

In the hilly lands, further precaution in the way of reserving 
all growth on the sides of Nalas and one healthy stem out of so 
many in every bush of Karwand, Henkal, Ukshi, etc, in the remain- 
ing area is considered necessary as these stems help to protect 
the soil to a certain extent and act as nurses to the seedlings to 
be grown about them. But this is not enough to thoroughly protect 
the loosened soil from being washed down in the rains: therefore, 
erecting horizontal ‘tals’ along the slope is necessary. Loose stones 
for this purpose are generally found in sufficient quantities in the 
hill forests; except only in very steep portions of slopes. These 
stones are carefully arranged in horizontal lines on the ground, 
about 1 foot to i} feet in breadth and from 1 foot to 2$ feet in 


Selection of lands. 


Method of treatment. 
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height according to the nature of the slope. These ‘tals ' serve to 
prevent rain-water from washing down the soil. They are erected 
by the cultivators and cost them only a little labour. The 
distances between the ‘ tals’ are fixed according to circumstances of 
each locality, v/s, the gradient of the slopes and sufficiency or 
otherwise of stones: but an average distance of about 12 feet 
between the ‘tals’ has been found to be convenient and useful. 
Planting of aloe-bulbils along the boundaries of areas subjected to 
the operation has been found to serve a good purpose. When they 
grow, they develop into a regular fence keeping out cattle and 
serve also the same purpose as a ‘tal.’ The mature leaves of 
aloe also pay some revenue to the department as they are in 
demand for fibre-making. In such hilly forests where ploughing 
is not possible, the soil is opened by pickaxe and prepared by 
hand. 
In the experiments tried by Mr. Osmaston the soil was culti- 
When uee-seed should be Vated in the first ycar purely for cereal 
sown crops, and tree-seed was sown along with 
grain in the second and third years, But the tree-seed sown was of 
Raiwal species and germinated soon after sowing and gave pretty 
big seedlings before cultivation ceased. In the teak forests, sowing 
of tree seed in the very first year of the operation seems desirable. 
It is a well-known fact that fresh teak seed sown at the commence- 
ment of the rains remains jn the soil ungerminated for a year or 
more. Therefore if teak seed be sown in the first year of the 
operation, there is certainty of getting a fair number of seedlings in 
the sccond year. This has been tried in the Junnar_ torests with 
success, Sowing of seed is continued year after year till cultivation 
ceases in order to secure a sufficiency of seedlings and a proper 
admixture of different species. The seed lines are fixed at con- 
venient distances to permit of cultivation, till the end of the 
operation, without injury to the seedings raised. 


Special care is necessary in the selection and collection of 
seed, because the subsequent results depend 
to a great measure on the kind and quality 
of seed sown. 


Selection of seed. 
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As already stated above freshly collected teak seed sown 
‘Treatment of teak seed Without any treatment has been found to 
previous to sowing. remain in the soil ungerminated for a year 
or more. Where speedy germination is sought for attempts at 
artificial forcing of the teak seed seem desirable. 

Various kinds of experiments to secure speedy germination 
of the teak seed have been tried in the past. The following are 
some of them :— 

(1) Boiling of teak seed and keeping it in water for a number 
of hours, (2) scorching the seed, (3) keeping the secd in a pit covered 
with soil for some weeks, watering it from time to time and drying 
it under shade, (4) exposing the seed to the air through all the 
seasons for about a year previous to sowing. Of these the last 
two seem to be the safest for forest subordinates to try. 

Last year in the Junnar Range, to see how far method No. 3 
could be successful an experiment was tried. A hole, not very 
deep, was dug in the carth and some freshly collected teak seed 
was put into it for about a month towards the end of the hot 
weather in layers, alternated, with thin layers of carth, the top 
layer being of earth of course. The seed was watered from above 
the top twice or thrice in a week, sufficient to enable the water to 
reach the bottom of the hole through all the intermediate layers 
and to keep the whole mass wet always. At the end of the month 
the secd was all taken out and kept in the open under shade for 
about 8 or 10 days and then sown in the forest at the commence- 
ment of the rains, This secd produced seedlings before it was 
long in the soil and in the following September seedlings produced 
by this seed were seen as good and big as those produced by 
unprepared seed which was sown a year previously and which 
germinated along with the seed prepared as above, 

Another experiment was tried at Junnar to see how far 
method No. 4 could be successful. During the fair season of 1g12 
some teak seed, freshly collected, was kept in the open outside the 
Range office. This seed was left there till the end of May 1913 and 
thus was exposed to all the variations of the weather, for over 12 
months, No sooner the rains of 1913 set in, this seed began to 
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germinate freely; and the conclusion arrived at was, that teak 
seed thus exposed germinated readily and needed only being sown 
out in the forest before the setting in of the monsoons, Such has 
been the experience at Junnar where the annual average rainfall 
is about 30 inches. 

The seedlings artificially raised seem to require much more 
looking after than self-sown seedlings. The 
weeding done in the rains during the time 
of the cultivation and the shade provided to the seedlings during 
the dry months help their growth considerably. At the end of the 
third year of the operation when cultivation ceases the seedlings of 
teak and other species growing in hill forests are too tender and tiny 
to be left to themselves, because they are likely to be choked to 
death by rank vegetation and grass which are found to grow more 
vigorously in such areas when cultivation ceases owing to the 
improved condition of the soil than in areas not so treated. There- 
fore it seems desirable, if possible, to continue cultivation longer 
than three years till the seedlings are well established. Because, 
by this not only the seedlings are freed from the choking influence 
of rank vegetation and grass, but also the annual Opening of the 
soil for cultivation enables it to absorb more moisture than it 
ordinarily would ; and all this ahsorbed moisture helps ta keep up 
the seedlings in the hot weather. Besides this, damage to the 
seedling growth by wild animals and stray cattle is less when the 
area isin charge of the cultivators, If the cultivation after the 
third year be not possible for any reason, it seems worth while to 
encourage the removal of rank vegetation and grass for some years 
for manure and cattle respectively, whether any revenue can be 
secured thereby or not, and to annually fire-protect such areas 
carefully. 

Mr. Copleston’s experiments in Kanara have proved how 

Soil-mutching and provid. soil-mulching euiibined with artificial shade 
ing of attificial “shade to the to the seedlings provided by tying little 
seedlings, bundles of grass to small stakes fixed in 
the ground near the seedlings can be applied to self-sown forest 
seedlings with advantage. This process has been tried in Poona 


Tending seedlings. 
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Division in some places in the case of artificially raised seedlings 
with good results; and is therefore being extended wherever new 
seedlings, natural or artificial, are found. Soil-mulching of the 
seedlings in agri-cvs-Forestry lands is done by the cultivators 
during the time the cultivation continues; and in other places by 
guards, In the Akola Range of the Poona Division shade is 
sought to be provided tu the seedlings by planting cuttings of Parsi 
Erand (Euphorbia) round the tree-seed sown, The cuttings take 
root and bear leaves which provide the needful shade to the 
seedlings. Where cuttings of Parsi Erand are not available in 
sufficiency seed of that species er even cuttings of Kande-Sabar 
take their place, Parsi Erand being a fast growing species its seed 


gives much larger seedlings than the tree-seed and provide shade 
to the latter. The Parsi Erand or its substitule is meant to be cut 
when tree seedlings are well established. 

Strict closure against grazing agri-ewm-Forestry areas for 

about ten years after cultivation ceases and 

Treatment af seedings : 

Stee eullaarin, codecs: annual fire-tracing round them seem 

desirable. ‘he former might cause com- 
plications in the regulation of cattle-grazing in forests according 
to working-plans, but the difficulty can generally be met by a 
litle readjustment of grazing areas where necessary and the 
Divisional Forest Officers must be empowered to do what is 
necessary in such cases to meet the difficulty. 

To be able to achieve results on a large scale under agri-cust- 
Forestry method, the free co-operation of 
the cultivating public is necessary Depart- 
mental work in this matter is diffeult and 
prohibitively expensive. At present a few poor people who own 


Co-operation of cultivating 
public necessary. 


littte or no lands of their own, principally Thakars and Bhils, 
come forward to take such lands for experiment. Other classes 
of cultivators do not care to do it at all and say that the term of 
three years, for which the lands are given, is too short, considering 
he trouble that has to be taken and the yield they get in that 
small period. It is, therefore, an important point to popularise 
this movement by extending the period of cultivation in the 
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agri-cus#-Forestry lands, wherever possible, without injury to the 
seedling growth and giving some small concessions of grass, ete., in 
such areas for some years after the cultivation ceases in return for 
weeding and other necessary operations. [n the Junnar Range 
some four years ago it was a difficult task to induce a band of a 
few Thakars to take up lands for this experiment. Now there is a 
greater demand there for forest lands for this sort of cultivation. 
It is a hopeful sign of the movement gaining popularity in forest 
tracts and patient labour, on behalf of officers of the Forest Depart- 
ment to educate the minds of the people regarding the immediate 
and future benefits of the operation, seems needed. 


Concluston, 


The agri-cw-Forestry experiments have conclusively proved 
that to be able to raise a good crop of tree seedlings in the Deccan 
hill forests, thorough opening and loosening of the soil thereof is 
essential previous to sowing of seed. As the normal soil, much 
hardened owing to want of humus, excessive grazing, undue 
exposure to the sun caused by broken leaf-canopy and scanty 
rainfall, cannot absorb enough of moisture in the rains necessary: for 
the support of the seedlings in the hot weather as the opened goil 
can. Such opening and loosening of the soil is best done by cultiva- 
tion ; therefore whenever there is scope for agri-cv-Forestry, it 
seems worth while to try it by all means ; where it may not be pos- 
sible owing to the area being small and inconvenient, or for want of 
people to do it, opening of the soil in strips or patches at convenient 
distances and sowing seed in them, seems the next better thing as 
has been found tobe the case in Junnar and Akola Ranges of the 
Poona Division, by experiments tried. Where even this is not 
possible, only pit sowing and dibbling under shelter of bushes 
has to be resorted to as the next better means of gaining the object. 
Tn shallow soils, where nothing good will grow, it has been found 
possible to raise seedlings of Sarfal or Salai (Boswellia serrata), 
Khair (Acacta Catechu), Henkal and Karwand. The trees and 
bushes of these species seem to enrich and protect the soil and 
prepare it in due course of time for seedlings of better species. It, 
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therefore, seems advisable to try these species on poor shallow soils. 
It is a matter of frequent occurrence to see seedlings of good 
species peeping out of Karwand bushes and even Kande-Sabar in 
some poor forests of the Deccan. The natural improvement in the 
condition of tree-growth of some of the Deccan forests since 
afforestment and the results obtained by artificial means have shown 
that attainment of unbroken leaf-canopy in the forest is a matter 
of time. If the above methods already tried with a certain amount 
of success be extended with care and patience, there seems every 
hope of the Deccan forests being filled in with tree-growth in 
due course of time and the difficulty of supply of wood being met 
more easily than now. 

Rebcisement of blanks in forests is an essential and important 
matter. The Forest Department is undoubtedly more able to look 
to it now with its recently strengthened establishment ; more 
especially because it has now been freed of the control over useless 
areas that were in its charge. But much more scems to be 
necessary. Therefore in every Range where the work of reboise- 
ment by artificial means is undertaken on a large scale, the 
employment of a technical Forester with practical training would, 
it seems, be beneficial. His duty should be to see that the work is 
properly donc in all its details, such as the timely preparation of 
the soil for reception of seed or seedlings, timely collection of the 
proper kind of seed, seasonable sowing, transplanting, weeding, 
soil-mulching and providing artificial shades to seedlings, looking 
after nurseries, if any, protection of seedlings in forest areas under 
reboisement and of natural young growth in felled coupes, ete, 
During short intervals when the Forester may have no work, of 
the above kind to do, his services can be utilised in the inspection 
of felling operations, reservation of standards in coupes, ete, The 
Forester can thus be fully employed throughout the year. Such 
an appointment is likely to be a considerable help to the Divisional 
Forest Officer in carrying out his plans for securing artificial 
regeneration in forest blanks, so much sought for ; and with such a 
Forester under the instructions and guidance of the Divisional 
Forest Officer and combined with the co-operation of Range 
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establishment and people can, it is hoped, be made to do much 
more useful work for gaining the object aimed at than it seems 
possible to do now without one. 


T. N. Koppikar, 
Extra-Asststant Conservator of Forests, 
Poona, 


REVIEW. 


NOTE ON THE POSSIBILITIES OF THE OIL-PRESSING 
INDUSTRY IN THE UNITED PROVINCES. 


RY A. He SILVER, ESQ., DIRECTOR OF INDUSTRIES, UNITED PROVINCES. 


During the year ending 31st March 1914 the United Provinces 
exported Castor, Rape, Mustard and other Vegetable oils to the 
value of more than 26 lakhs of rupees. 

There appear to be only two modern oil extraction plants in 
these Provinces, one of which is not at present working. It is 
estimated that by the use of a modern plant 4 per cent. to 8 per 
cent, more oil can be obtained. 

Mr. Silver considers that if half the oil-seeds from the various 
Provinces of India were crushed locally work would be provided 
for 800 mills of the size of the Premier Oil Mills at Cawnpore 
working 24 hours daily, while the refuse, 7. the oil-cake would be 
available as cattle-food and manure. 

He further emphasises the fact that Indian conditions are 
ideal for oil-pressing as oil-seeds give a better quality of ciland a 
larger yield when crushed fresh and in a warm climate. 

Mr. Silver also remarks that with an abundance of lac 
increasing quantities of rosin and turpentine and with a large 
amount of linseed oil available, no country in the world is more 
favourably situated for the manufacture of paints and varnishes 
than India, while the “foots” from the oi] could be exported as an 
excellent base for soap. Thus it is suggested that the establishment 
of oil-presses on modern lines in the United Provinces would form 
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one of the most attractive commercial propositions in the whole 
of India. 

Mr. Silver's note refers of course to cultivated seed, but there 
can be little doubt that if the seeds of many of our forest trees 
could be collected and placed at the factory site at a reasonable 
cost the oil expressed from them would afford scope for starting a 
paying industry. This appears to be worthy of the attention of 
Conservators in the various Provinces, 


ALCOHOL AND FODDER FROM WOOD. 

By proper treatment alcohol can be produced from wood, and 

the residue may be made to yield a product sufficiently nutritious 
to serve as fodder for cattle. When mixed with their ordinary 
dry fodder, it is said to be readily eaten by then, Dr. Joseph 
Konig, in a recent number of the Chemuker Zertung (Cothen) says : 
“Materials containing cellulose, especially wood of all sorts, is 
first treated with dilute mineral acid (hydrochloric or sulphuric) 
and dilute alkali, preferably ammonia, or with one of these solvents 
alune and subjected to heating at changing temperatures. The 
material is then treated further by the well-known sulphite process. 
The resulting sulphite lye is completely neutralised and sufficiently 
aerated, and is then subjected, either alone, or, still better, mixed 
with the first liquid extracted (which is rich in sugar or gum) 
to the usual process for making fodder (D, R. P, 265, 483). Or if 
the first extract has been utilised for obtaining alcohol or some 
other by-product, the residuum is used to mix with the sulphite 
lye.” 
From numerous experiments it was found that 100 kilograms 
of wood yield an average of 4 to 5:5 kilograms of alcohol, The 
subsequent mixing with calcium sulphate yields from 8 to 1§ per 
cent. of organic matter, according to the kind of wood penetration, 
About 100 grams of the paste, worth about 10 centimes (2 cents), is 
required per square meter. The material thus treated is impervious 
to rain, and easy to clean.—| Ve Setentific American] 
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THE WAR AND INDIAN INDUSTRIES. 
MATCHES. 

The total import of matches into India in the year ending 
3ist March 1914 was 13% million gross of boxes valued at £597,000. 
Of the countries affected by the war, Austria-Hungary, Germany 
and Relgium are included among the exporters of matches to India, 
but by far the greater part of the imports come from Japan and 
Sweden. A summary of the statistics for the last five years is 
given below :— 


Average of three 


vearsending Ist 1912-13. 1913-14. 
March 1912 

1,000 &'s, 1,000 £'s. 1,000 £'5. 
Japan at. aan 14t 261 260 
Sweden 2 ee 182 209 182 
Austria-Hungary: age 61 58 64 
Norway oe oe 63 76 47 
Germany... a8 21 22 17 
Belgium is ee 9 16 14 
United Kingdom 5 om 6 
Straits Settlements cae 79 12 5 
Other countries 1 1 2 
Total oh 562 656 5a7 


In 1912-13 the total quantity imported was 15 million gross of 
boxes, and this is by far the largest import on record. The 
decrease in imports last year is probably due to a great extent to 
the passing of the Indian White Phosphorus Matches Prohibition 
Act (No. V of 1913). The object of the Act was to bring India 
into line with the great majority of civilised countries where the 
manufacture, import and sale of such matches is prohibited on 
account of the danger of the disease “ phossyjaw” or “necrosis” to 
which workers exposed to white phosphorus fumes are liable. The 
principal countries which exported these matches to India were 
Japan, Sweden and Norway, the two latter countries allowing the 


oe 
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manufacture of white phosphorus matches for export only. Itisa 
striking tribute to the energy with which Japan has set herself to 
capture the Indian match trade that although, prior to last year, 
a considerable proportion of the matches exported to India were 
white phosphorus matches, her exports to India last year show 
scarcely any decrease, the place of the white phosphorus matches 
having been taken by an almost equal quantity of other matches. 

‘The effect of the war on the match trade has been practically 
to cut off the supplies from Austria-Hungary, Belgium and 
Germany and also to diminish, temporarily at any rate, the imports 
of matches from Japan, as it is believed that there has been 
difficulty in obtaining some of the materials necessary for the 
industry, including some of the chemicals and a supply of suitable 
paper for covering the boxes. 

Retail prices of matches in India have always been governed 
more or less directly by the importer’s prices. The rise in the 
latter, since the outbreak of the war up to the end of Septem- 
ber 1914, was 9 percent. in the case of Swedish matches and 
8 per cent.in the case of Japanese matches. The average of 
the declared values of matches from these countries during the 
months of July, August and September was as follows :— 

July. August. September. 
Rs a p. Rs ap. Rs ap 

Sweden, per gross .,, 0 12 7$ om 9 013 9 

Japan ve oe O 8 10 og 2 o 9 6 

These figures show also that the Japanese match is very much 
cheaper than the Swedish match, The cheaper classes of Japanese 
sulphur matches, prior to the war, were priced as low as 64d, to 74, 
per gross ci. f More expensive qualities were from 9d. to 102. 
per gross, Swedish matches arc about 4d. to td. per gross on the 
average dearer than Austrian matches. Some of the principal 
brands of Austrian matches with their prices, prior to the war, are 
civen below :— 

Safety Matches. 

Pipe, Rex, Renowned, Cigar, Scissors Brands—114d. per 
gross c, i, f, Calcutta, 
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Honooman, Lamp, Saw, Three Locks Brands 11d. per gross, 

Sulphur Matches.— 

Essabhoy’s, Diaslai, Barsati, Cowry Brands.—11d. per gross. 
Pojatzi, Telegraf Brands.—10}¢. per gross. 

The matches imported into Calcutta from Germany are only 
“Bengal Light" and “Brilliant Star” pyrotechnic matches, the 
prices of which are as follows :— 

Bengal Light matches—2s. 6d, per gross c i, £. 
Brilliant Star matches—3s. per gross c. i. £, 


These are utilised chiefly for amusement and the demand for 
them is greatest during festivals. Similar matches are made in 
India and are understood to have a good sale. The prices of 
some Indian-made brands clelivered at Calcutta were ascertained 
to be— 

Bengal Light matches—Re. 1-6-0 per gross, 
Brilliant Star matches—Re. 1-10-0 per gross. 


In quality they do not appear markedly inferior to the im- 
ported German match. 


The existence of a very large market for matches in India is 
proved by the import figures quoted above and much attention has 
recently been directed to this Industry in India. In 1910 Mr. R, 
S. ‘Troup published a note on “The Prospects of the Match 
Industry in the Indian Empire, with particulars of proposed Matcl: 
Factory Sites and Woods suitable for Match Manufacture.” This 
contained much useful information regarding the suitability of 
Indian woods for match manufacture, details regarding match- 
making machinery and the conditions which might affect the 
industry in different parts of India. The conclusions which 
Mr. Troup drew regarding the prospects of the industry in India 
were optimistic, and since the publication of his note several new 
match factories have been started in India, notably one at 
Mandalay and one in the United Provinces, whose fortunes will 
he observed with interest. It would he unwise, however, to 
underrate the difficulties which still beset the industry in this 
country, 
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The question of finding woods entirely suitable for match 
manufacture cannot yet be said to haye been finally solved and 
much detailed experiment in the treatment of Indian woods will 
remain to be done by those who are pioneering this industry. ‘Phe 
chemical difficulties also attending the treatment of match heads 
especially in the rainy season cannot be solved except by actual 
experience and experiment. At the same time these factories and 
others which were previously in cxistence have demonstrated the 
possibility of making matches in India fully equal in quality to 
the best imported matches, and there is reason to hope that in 
the match trade India will eventually be independent of foreign 
imports. The above considerations, however, indicate that there 
is a considerable risk of loss in this, asin other new industries, if 
attempts are made to start companies on insufficient capital, since 
the expenses of the first few years of working are likely to be 
heavy.—-[Zhke Indian Teatile Journal} 
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SOME FINANCIAL ASPECTS OF RESIN-TAPPING IN CHIR 
PINE FORESTS. 
BY E. Ae SMYTHIES, LFS. 

The rapid and extensive development of the Resin Industry 
in the U. P.and Punjab, a development which yearly increases 
the importance of this Departmental Industry, suggests that the 
time is opportune to examine the financial aspects of the resin- 
tapping, a subject which has not, so far as I know, been examined 
at allup to date, What is the total value of the resin produced 
in the lifetime of a tree? How and to what extent does the 
revenue from resin affect the rotation under which the Himalayan 
Pine forests should be worked? What is the correct financial 
totation for Chit? 

An attempt has been made in this note to answer these and 
similar questions, a pioneer attempt, and therefore admittedly 
inadequate. But the object of this note will have been achieved 
if fresh light is thrown on a somewhat complex, but nevertheless 
im portant, problem. 
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2. The data on which subsequent calculations have been 
based are those which now exist in the Naini Tal Sub-division in 
the U. P., where the Resin Industry is more intensively developed 
than elsewhere, and where the revenue obtained from the resin 
yield exceeds all other sources of revenue put together. Conditions 
must of necessity vary with locality, and the data taken here 
would not be strictly accurate for other localities, and for the sake 
of comparison a duplicate set of calculations have been made in the 
following note, showing in one set the results where the resin 
operations show the maximum profit, and in another the result 
where a more or less average profit is obtained, 

3. The data adopted are as follows :— 

(a) As regards the standing crop— 


TABLE A. 
—_———— 
: Correspond- | No. of trees] Sale value of 
Girth. ing ager |e peraan standing REMARKS. 
Rs. a. p. 

a 80 141 3.0 © } The figurestor number ot trees 
es per acre are those given by the 
46 go 7 480 Jorest Sylviculturist for a fully 

. stocked acre of this quality class 

5 102 103 600 and the age of Lrees from figures 
ee obtained by the Forest Syl 
56 120 95 Bo 0 viculturist and by the writer, 

. The sale value of standing trees 

6 145 92 | 100 from the new Naini Tal Work- 

ing Plan, 


a 


(6) As regards resin yield-—Light tapping is commenced at 
girth 3° 6” (age 70 years) by putting one channel per tree, and 
tapping is thenceforward continuous, Heavy tapping is commen- 


ced five years before the tree is to be felled, by putting on as many 
channels as possible. 


One channel gives two seers of resin per annum, the gross 
value of which is six annas. 
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The weft value per channel per annum varies according to the 
distance of the resin coupe from the distillery. Tor the Naini Tal 
Sub-division it may be taken at an average of §0 per cent. of the 
gross value, Ze. 3 annas per channel per annum, the other 3 annas 
representing expenditure on tapping and collection, carriage, 
distillation, management, etc., 72, all expenditure on the Resin 
Industry only, but not expenditure on ordinary forest management. 

The Naini Tal Sub-division is typical of an area from which 
maximum resin profits are obtainable. For the Punjab forests 
and the Kumaun forests generally a weft profit of about 334 
per cent, only can be expected, or say 2 annas per channel per 
annum. In subsequent calculations, therefore, where zeff profit is 
taken into consideration, the results have been worked out for both 
50 per cent. and 334 per cent. profits. 

(c) Miscellaneous data.—\t is assumed that the tree is sold 
and felled immediately after the last year’s resin yield have been 
‘obtained, so that no interest is calculated thereon. 

The general rate of the interest is taken at 34 per cent. ze, 
intermediate yields are put out at 34 per cent, compound interest. 

4. With the above data, a number of different facts may now 
be ascertained. 

Let us first consider the value of the resin yield obtained, from 
a single tree, according as it is felled at 4’ or 4’ 6" or 5’ girth, etc. 
Tapping starts at age 70, therefore at 4’ girth (age 80) there will 
have been five years light tapping with one channel, and five years 
heavy tapping with two additional channels. The grass value of 
this ten ycars’ resin yicld when the tree is felled will, therefore, be 
(in annas)— 

= 6X (10359 + 10358 + 1. 1035%) 
= 12 % (1703544+1'0353+...+1) 
= loz7annas = Rs. 64. 

Similarly at 4’ 6” girth (age go), we get 1 years light tapping, 
and five years heavy tapping with two channels (the three previous 
channels will not yet have healed up) and the resin yield will 
be worth 6% (1035184... +1:0355) +12 x (10354 +4...-1) 
annas = Rs. 127, At 5’, 5’ 6", and 6! girth we shall be able to get 
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respectively 3, 4 and 5 channels with heavy tapping (always 
bearing in mind that three channels from light tapping will still 
remain not healed up), and the period of light tapping will he 
respectively 27, 45 and 70 years, with the same formula as above,* 
the resin yield at the time of felling will be in value— 

for 5° girth (age 102 years) = Rs, 25°6. 

» 5’ 6" girth (age 120 years) = Rs. 5573. 

» 6° girth (age 14§ years) = Rs, 138-2, 

This is one somewhat unexpected result of the effect of 
compound interest acting on considerable intermediate yields over 
long periods of time. Without allowing any interest, the total 
gross resin receipts from a 6’ tree, for example, amount to Rs, 35°6 


only, which compound interest at 34 per cent, increases to nearly 
Rs. 140, 


5. It will however doubtless be urged that we are more 
concerned with nett profits than with gross reccipts, This is true. 
The nett profits from the data given will obviously be 50 per cent. 
and 334 per cent. respectively of the gross receipts, Ze. :— 


50 per cent. | 334 per cent, 


Rs, Rs. 

Fora 4’ tree... ae 32 21 
a oe on 63 42 
we St ahs ihe re 12'°8 85 
yw SO yn oe on 277 184 
mn Oy aes oo 6g 4or 


6, Let us now consider what effect resin work has on the 
financial rotation of Chir torests. By financial rotation is meant 
the period at which the indicating per cent. falls below the general 
per cent., which in our case is 3}. 


* 


The actual formula in each case is— 
for 5 = 6x (10358 +0. 


«+ 10355) + 18 x (103544 cee eI) 
ry S26" = 6 x (rr035t# +. 


+ + 170358) + 24 x (Lroggtt 2 ob OD 
nO Gx (10357 4. 6. + 10355) + 90 x (rOg5tt ee EO 
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We shall obtain sufficiently accurate results from the for- 
mula ;— 


= 100 a/W 100, where p = indicating per cent, 
P Vow P SP 


n =the period, 

W -value of 1 tree at end of period. 
w =value of 1 tree at beginning of 

period, 
. Using this formula, and neglecting for the moment alt results from 
resin work, Ze, considering only timber we get:—between 4’ 
and 4’ 6” (where the tree increases in value in 10 years from Rs, 3 

to Rs. 4-8-0). 
p= 100 19/45. — 100=414 % 
Similarly between 4’ 6” and 3’ 
6 

p= 100 19/8 = 100 = 2°43 % 
From this it is clear that the financial rotation should be about 
go years, 7c, when the trees are 4’ 6” girth, which in point of fact 
means, for the local conditions, as soon as ever the trees are 
saleable (since there is practically no demand for trees below 

this girth). 
Let us now consider the influence of resin profits. 


Nett resin value. Total value of trees. 
Girth | Timber | ; 
ae value. (a) (3) (a) (6) 
At Rs. go % [At Rs. 333 Y%/AtRs. go % ha Rs. 338 % 

Ks. Rs, Rs, Rs | Rs. 

4 3 32 a4 62 sr 
4’ 6" 45 63 42 10°8 87 
5 6 12°8 85 18'S 14°5 
3/6" 8 27°7 184 35°? 264 
6 to 69"t 46'T 79°T 501 
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Utilising the above formula, we get— 


(2) (4) 

between 4’ and 4’ 6" p = 571 and 5°49 
» AO yg s p= 468, 435 

» 5g 6" p= 366 , 338 

» SO 4 CO P= 323 4» 3°06 


From these results we see— 

(a) that the financial rotation for the 50 per cent. areas has 
been increased to over 120 years, and for 33} per cent. 
areas to between 102 and 120 years ; 

(4) that, as we might expect, from areas of smaller resin 
profits the influence of resin profits on lengthening the 
rotation decreases. 

7. It should, however, be noted that the above formula was 
worked out for short periods only, thinning and intermediate 
yields being therefore eliminated, and for long periods, in the 
course of which thinnings would almost certainly be carried out, 
the formula would not apply, and it can be argued with consider- 
able force that the removal of a certain number of trees in thinnings, 
which would not thereafter produce resin, would materially affect 
the results arrived at. 

8, In point of fact, however, this makes scarcely any difference, 
and to prove this, since we have full data available for the cal- 
culations per acre, it will be of interest to work it out, and see the 
actual effect. 

From the data already given above, we find that—between 
4’ and 4 6", 24 trees are removed per acre, 

Let us assume that these are felled immediately after 4 feet, 
then their total ze¢¢ value will be— 

24x 62=Rs, 149 and 24% $1 Rs, 1224, 
In a similar manner we can ascertain that the intermediate 


(a) (6) 

Rs, Rs, 

yield of 14 trees at 4’ 6” will be worth 151-2 1218 
» 8 -y 8 n » 1496 1160 

» 3 » G6 oy » 107" 792 

1 » 6 » »  7Qt 561 


» 
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We are now in a position to prepare a financial yield table for 
1 acre of Chir pine, and to utilise figures already obtained, we may 
reckon the resin value of trees remaining at the end of the 
rotation as final yield, and the resin value of trees removed in 


thinnings as intermed 


iate yield. 


It is further assumed that there 


is no saleable intermediate yield before the trees were 4’ girth. 


TABLE B (for 50 per cent. profits). 
——. 


Value per — 
ey 
cinin, | Age. | tees pr | itetding | sronate [ofa wih! Eine! | Tot 
acre. aay yield. [compound | yield 
interest. tou 
Rs. Rs. Rs. Rs, Rs, 
4 Bo 14t oz 149 149 725 874 
46! 90 bard 108 151 361 I,112 1,473 
5° 102 103 18-7 150 696 1,776 2,472 
56" 120 95 35°7 107 1,400 3,284 40684 
o 145 92 791 79 3,387 7198 | 10,585 
TABLE B (for 33} per cent. profits). ‘ 
4 80 141 ae 122°4 122°4 596-7 JIT 
46" go 117 87 1208 294°4 806'1 1190°5 
5 102 103 14'8 1160 560'8 387°5 1948°3 
56” 120 95 26°4 79'2 12206 2428°6 3649°2 
6 | tas 92 561 S61) 2884°5)  Stast | 7986 


nn 
The indicating per cent. from column 8 for different periods 


work out as 


ollows :-— 


—_— S$ 


Indicating per cent, calculat- 
ed in para, 6. 


Between 
” 


4! and 4' 6" 
a & and ¥ 

gi and 5! 6" 
56" and 6 


” 


‘ps 


,P 
P 
Pp 


) (a) (8) 
SUT 57E 5:49 
ag 4°68 435 
3'45 3°66 338 
318 3°23 3:06 


ing ; INDIAN FORESTER tarrti. 

It will be noted, first, that the difference in indicating per cent. 
by the two methods of calculation, 7, in the one case by data from 
single trees and omitting thinnings, and in the other case by data 
for a stocked acre, and including thinnings, is so small as to be 
negligible. 

This further confirms us in the conclusion we had already 
arrived at, Zz, even when the financial rotation—as regards timber 
only—culminates as soon as the trees are saleable, yet when resin 
results are included, the financial rotation is extended considerably — 
except of course where only large timber is saleable, and a long 
rotation has to be adopted in any case. Looked at in another way 
it amounts to this, in every rotation there will be a hiatus of 70 years 
when no resin will be obtainable. So that it pays us to keep the 
trees standing after tapping has started, after they are otherwise 
financially ripe, while they continue to produce resin, since the 
resin results outweigh the importance of timber production and 
of the maximum mean annual increment of the forest, at any rate 
from the most favourable areas, and even in less favourable areas, 
the resin results are important, and cannot be ignored. 

g. There is another method of testing the financial rotation 
which may be briefly referred to, since it checks the conclusions we 
have already obtained, The financial rotation of a forest is that 
which gives the maximum soil expectation value. Taking 8 annas 
per acre as the cost of all expenses of management (#e, A-VI], 
VIII, [X-B), and utilising the data already obtained and treating 
the total yield of column 8 in Table B asa single final yield, 
we get :— 


With a 80 years’ rotation ne 


S50 (Weg) 1-035 


(a) @) 


= 45‘ 


Similarly Se. = 451 346 
Se, = 56°0 4z't 
Se, = 61'9 50°8 
See = 62'2 456 
Se = 583 406 
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This corroborates the results already obtained, It is 
moreover noticeable how the lower resin profits decrease the soil 
expectation value. 

10, The question naturally arises in one’s mind what the effect 
would be if the forests were managed so as to reduce this great 
hiatus as far as possible. Since it is the girth of a tree and not its 
age which decides when tapping operations should start, obviously 
early and heavy thinnings would enable the trees to reach a 
tappable girth at an earlier age, and the hiatus would thereby be 
shortened materially. There are unforunately no data of compara- 
tive thinnings available which would enable us to examine this 
question in detail, but personally I feel convinced that in forests 
managed for resin, very heavy thinnings from an early age, with the 
object of developing a large girth increment and the development 
of tappable trees in the shortest possible time, would be the 
soundest method of management. This is what is actually done 
in the resin-producing Maritime Pine forests in France. 

11. It is for example evident that if by heavy thinnings we 
can reduce the time required to obtain any particular girth by, say, 
20 per cent. then the tapping will commence 14 years earlier (Ze, at 
56 years age) and a6 ft, tree will be obtained 29 years carlier, 
ie, at age 116, The tapping period will thereby be reduced by 
15 years, Similarly for a 5 ft. tree, the tapping period will only 
be reduced by six years. 

Let us now assume that by carrying out heavy thinnings in 
our Chir forests the girth increment of the standing crop is 
increased by 20 per cent. and with an intense light-demander such 
as Chir, whose increment is immediately affected by crowding, 
this is a very fair assumption. 
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By similar calculations to those already carried out and with 
these altered data, we obtain the following Table C. 
Tanne C (for 50 per cent. and 334 per cent, profits). 


ee 


T 
VALUE PER TREE. 


Na. of trees) ——__—___— 
per acre, 


| 
Girth, /Age. ‘rota, Value.) [nsicating 

per cent. 
Resin yield to 


Timber. | 
: i date. 


| Wa as {a) ww | fa) wy (a) @) 
| | 
4/6" | 72 Unknown: 4° 8 50 33° 95) (7'8 
i but less | 515] 4°83 
5’. $2/ thanihe) 6 0 97 65, ES7 [ 125 


1 
fignees \ 


u 342] 3°17 

56° | 96] given in 8 of 189 12°6 26:9} 206 
Table B. 305] 2°83 

6 116 10 0 390 260 | 49'0 | 36°0 


From this table, since obviously a woud with a 5’ 6” girth is 
now over-ripe, and the correct girth has been reduced to somewhere 
about 5 ft, it is evident that the effect of heavy thinnings will be 
to shorten materially the financial rotation by a doué/e action (a) of 
increasing the girth increment and (4) decreasing the girth when 
the wood is financially ripe. 

12. It is unfortunately impossible to compare the actual 
financial results (¢g., the soil expectation value) between Tables B 
and C since we have no methods of knowing to what extent we 
should have to reduce the density of the standing crop to produce 
this large girth increment, but there can be little doubt that the 
financial results would be better, since we should begin to get 
revenue at 56 years instead of 70, or 14 years earlier, a fact that 
adds over 60 per cent. to the present value of the resin yield, and 
thus an important factor in calculating the soil expectation 
value. 

If this argument is sound, we have, I think, established an 
important point, and one which will materially affect the method 
of management of our Chir forests, and the conclusion arrived at— 
ge, early and heavy thinnings to develop large girth increment— 
cannot be over-emphasised. 
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That the French have realised this important point is brought 
out in an emphatic manner by the method of management in the 
great resin-producing forests of Landes. There the growing stock 
is frequently and heavily thinned, and Mr. Troup gives the follow- 
ing figures for density of stocking :— : 


——— 


Age. No. of trees per acre. REMARKS. 

20 223 Compare these figures with the 
30 131 figures given in Table A for 
35 WIt fully stocked Chir. 

40 or 

45 oe Sr 


13. A question that is frequently asked, but to which no 
attempt to give an answer has yet been made, is: What is the 
effect of the resin yield on the annual #eft income from Chir 
forests ? 

The data given in Table B enable us to calculate this out, and 
for this calculation light tapping is taken as an intermediate yield 
(and also for simplicity, one channel of heavy tapping) and heavy 
tapping, less one channel, is taken as final yield. The formula for 
obtaining the annual income of a forest is of course— 

All receipts minus all expenses, 
Rotation. 
TABLE D (for 50 per cent. profits). 


Intermediate 


yields, inal yield. Total yield (a). 
“Period Tout 
Timber, | Resin, /Timber.| Resin. | Timber. | Resin, 
i \ 
7 | = 
Rs, Rs. Rs. Rs, 


fa 
od 
& 
ig 
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(a) Total yield= final yield plus a// intermediate yields. 
TABLE D (for 33} per cent. profits). 
Made Final yield. | Total yield (a). 
Period. Total. 
Timber. | Resin. | Timber. ] Resin. | Timber. | Resin, 
Rs. Rs. Rs, Rs, Rs, Rs. Rs. 
71—80 176 423 87 423 263 686 
81-90 72 146 527 73 599 395 994 
91-102 Fe 63 155 618 129 | 753 606 1,361 
INg—T90 48 214 760 179 \ 943 870 1,813 
124145, we 30 287 920 230 J} 3,133. | 1,208 2,341 
! 
i 
Taking again 8 annas per acre per annum asall expenses of 


management we get the figures of nett annual income as follows — 


ee 


Timber plus Resin anly. 
Rotation. Timber REMARKS, 
only, 
(a) (3) {a) (8) 
Rs. Rs. Rs Rs. Rs. 
80 T= 48 o7 Sr 49 3°3 | In both cases it will 
be noted that 
90 GO 12'7 109 69 4°9 there isa steady 
rise in the nett. 
102 fe vase 158 12°8 ay 57 annual — income 
from resin to the 
120 ” 744 184 146 10°96 7716 maximum age. 
145 7°38 19°9 156 12°52 8:22 
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Again we see, as we might expect, the effect of resin profits 
raising the rotation. It is also interesting to note that the resin 
revenue more than doubles the me¢f annual revenue with the longer 
rotation and the figures for the longer rotation are high, even when 
judged by European standards. It is scarcely necessary to point 
out that in actnal practice it will be many years before these 
figures are obtained, since our Chir forests, although rapidly filling 
up, are still far from completely stocked. 

In the writer's opinion, also, the figures of numbers of stems 
per acre given in Table A (which arc taken from the Forest 
Sylviculturist’s figures) are, especially as regards the older age- 
classes, excessive. Even, however, if we make a 33 per cent. 
deduction in the growing stock (and consequently in the zef¢ annual 
income) we are still left with very handsome financial results, 


14. Resin production in the U. P. and the Punjab is already 
approaching § lakhs of grass revenue per annum, and in a short 
time will equal 8 to 10 lakhs, but even this development will be 
dwarfed in the course of years, as the forests become fully stocked 
and heavy tapping becomes fully developed. A rough idea of the 
possibilities of the Resin Industry can be obtained from the 
number of channels per acre in a normal fully stocked Chir forest. 

From Table D itis evident that with 145 years rotation, 
the total number of channels would be — 

light tapping (141 x To) + (117 * 10) + (103 x 12) + (75 
18) + (92 * 23) 

heavy tapping (24 x 5) + (14 x 5) + (8 x 10) + (3 x 
15) + (92 x 4 x 5) = 7466 + 2155 = O62. 


Therefore average number per acre = seat = 66. 
4 


This is more than double our present average, and even allow- 
ing a 33 per cent. reduction, this would give a gross annual revenue 
of over Rs. 16 peracre. Since there are not less than 200,000 
acres of workable Chir forests in British India, a gross revenue 
of one-third of a crore of rupees appears not impossible in the 
course of years. 
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15. There are many other aspects of the financial effects of 


resin-tapping, which it would be interesting to examine, but this 
note has already become of inordinate length, nor is it meant to be 
a comprehensive treatise of the subject. 


Let us therefore briefly summarise the points established :— 

(a) The gross value of resin yielded by a Chir tree, at age 
145, amounts (inclusive of compound interest at 
34 per cent.) to Rs, 138, and the nett value under the 
conditions of the Naini Tal Sub-division to Rs, 69, 
and for average areas Rs. 46. _ 

(4) The effect of the revenue from the resin-tapping is to 
increase considerably the financial rotation of the 
forest, except in cases where a long rotation is requir- 
ed for other reasons, ¢.g., when only trees of large 
girth are exploitable. 

(c) Anything to shorten the long gap before the tapping 
commences, ¢g., heavy thinnings will tend to shorten 
the rotation and will be financially profitable. 

(d@) A normal fully stocked Chir forest under the favourable 
conditions which obtain near Naini Tal may be 
expected to produce a nett annual revenue of Rs. 16 
to Rs, 20 per acre, of which the resin yield alone 
contributes from Rs. g to Rs. 12. In areas which are 
not so favourably situated, and from which only one- 
third of the gross receipts of resin work can be taken 
as nett profit (and this would apply to a very large 
proportion of the forests at present being worked), 
the financial results from the Resin Industry alone 
would still amount to Rs. § to Rs. 7 per acre per 
annum nett profit. 

(2) The Resin Industry in India should in course of time 
produce a gross annual revenue of Rs. 30 to 3§ lakhs. 

(f) Finally, the main object of this note may be briefly 
expressed. In past Working Plans for the manage- 
ment of Chir forests, the effect of resin work and 
the importance of resin work have been practically 


1916] 


THE UNIFORM SYSTEM IN BURMA 201 


ignored. For some inaccessible forests (eg, the 
Jaunsar forests) this'was of no consequence, since a 
too expensive lead for the crude resin reduces the 
nett profits to a negligible factor, But in very exten- 
sive areas of Chir forest, both in the Punjab and the 
U. P., the resin results will bea very important factor 
jn the working of these forests,and in the most 
favourably situated forests, 7e, those nearest to the 
distilleries or rail-heads, the nett resin receipts may 
be expected ta exceed the timber receipts, It is 
therefore important that the financial results of resin 
should be taken more into account, and if this note 
results ina recognition of this fact, its object will have 
been attained. 


THE UNIFORM SYSTEM IN BURMA. 
BY H.C. WALKER, LFS. 


In the /ndian Forester for October 1915, Mr. Blanford has 
cheerily stated that I have “ entirely misrepresented the whole 
question and that the immediate adoption of the Uniform system 
‘is not contemplated.” As Ido not profess to be in favour of the 
Uniform system, I am relieved to receive such a definite assurance 
on this point, but perhaps I may be allowed to defend myself 
against the charge of misrepresentation. 

In the memorandum explaining his proposals Mr. Troup 
quoted the views of the then Inspector-General as follows -— 
“The only way to realise the undoubted benefits arising from 
fire-protection and to maintain the teak in these forests is to 
change the method of treatment. The teak, being a light- 
demanding tree which cannot establish itself under the shade of 
the bamboos and of the many species with heavy cover with which 
it is associated, is not adapted to treatment by the Selection 
method combined with fire conservancy. The flourishing Taungya 
plantations of even-aged teak poles, some of them now some 
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forty years of age, show us that it is quite possible to grow even- 
aged crops of teak, and though it is not possible at present to say 
whether this plantation teak will at maturity yield such valuable 
timber as can be obtained from the natural forests hitherto over- 
run by fire, there is reason to hope that it will do so. Whilst 
abandoning fire conservancy in this class of forest, 1 would there- 
fore endeavour to aim at establishing young growth over a 
certain proportion of each working circle or forest unit, by 
concentrating on it plantations, improvement-fellings and other 
measures, such as sowings and dibblings, undertaken to induce 
reproduction. So soon as satisfactory young growth has been 
obtained over the area thus set aside for regeneration, fire- 
protection should again be enforced.” In the next paragraph 
Mr. Troup stated that “it now remains to suggest how the measures 
referred to above might be carried out in practice.” 

Surely itis clear from this that the scheme was put forward 
for the purpose of solving the vexed question of fire-protection. 
The Inspector-General pointed out that teak can be grown in 
even-aged crops and suggested measures which he evidently 
considered would result in even-aged crops. His reasons are 
equally obvious, He recognised that fire-protection benefited 
inferior species rather than teak, and had proved a failure in 
the existing type of jungle where the struggle is very severe. 
He was evidently impressed, however, with the desirability of 
preventing the direct injury caused by fire, and it was primarily 
for this reason that he proposed to substitute a series of more 
or less artificial even-aged woods in place of the existing natural 
jungle. I am regarded as an extremist on the question of fire- 
protection, but I have never denied that fire is frequently harmful 
to the individual tree, and therefore even 1 am quite prepared to 
admit that if uniform woods of the German type were established in 
which the struggle for existence could be carefully regulated, such 
woods might be protected with advantage. Given these views and 
objects however, it scems to me that a compromise is’ impossible. 
Mcrely to tinker with the jungle, and to give some slight assistance 
to one particular age-class in order to facilitate a task which our 
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successors some six or seven generations hence may or may not 
attempt to carry out does not conform with these views. 

Mr. Troup was at the time Imperial Superintendent of Forest 
Working-plans, and as an expert merely worked out these views 
and showed how “the measures referred to above might be carried 
out into practice.” His proposals, as I understand them, comprise 
three methods, Where regeneration already on the ground is suffi- 
cient to form a uniform crop, he proposed merely to remove the 
overwnod and to assist the seedlings until out of the reach of the 
bamboo. Where regeneration is deficient he proposed to make 
regeneration fellings round seed-bearers, and finally where there are 
no seed-bearers and no regeneration he proposed to resort to purely 
artificial methods of reproduction, such as dibblings, plantations, 
etc. Such measures, if properly carried out, are calculated to result 
in practically even-aged crops throughout the coupe, and therefore 
conform with the Inspector-General's views, 

In the scheme as it finally emerged from the Conference it was 
stated that “the method of treatment adopted is a conversion from 
irregular high forest into high forest containing a series of even- 
aged woods over whole compartments.” This language is clear 
and concise, and can hardly be construed into meaning that the 
Conference desired to postpone conversion for 150 years, and in 
the meantime to carry out work which would facilitate conversion 
at the end of that period, It was also stated that the first object 
sought to be attained was “to ensure the reproduction of teak in 
sufficient quantity and at the same time éo secure such advantages 
as may result from fire-protection. This is not quite so clear, but in 
view of the original proposals I think the natural interpretation is 
that the Conference sought to ensure reproduction sufficient to 
create uniform woods, and did so for the purpose of securing such 
advantages as may result from fire-protection, and in fact approved 
of the object which the Inspector-General wished to attain by the 
change of treatment. 

Incidentally it may be noted that the Conference proposed to 
apply this treatment, not to a freak forest of small size in which 
the teak happens to be peculiarly suited for conversion, but to al] 
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the forests in the Tharrawaddy Division. These forests have 
always beer regarded as typical of the best class of teak forests, 
and are the most famous forests in Burma, and perhaps even in all 
India. Hence if such treatment were considered suitable for these 
forests, it was to be expected that similar treatment would gradu- 
ally be adopted in other forests throughout the Province. 

In only one respect was the original scheme materially 
amended, namely, that the proposal to sacrifice immature teak was 
eliminated, The fact that such a proposal was made proves that 
it was intended to make a clean sweep of the overwoed, Mr. 
Blanford asserts that the Conference passed a resolution to the 
effect that the immediate adoption of the Uniform system would 
necessarily entail the sacrifice of immature stems, but although I 
have looked carefully through ‘the proceedings, I am unable to find 
any such expression of opinion, I have myself seen in the 
Tharrawaddy Division plantations in which the Taungya cutters had 
carefully left all immature teak stems, in fact it was, I believe, Mr. 
Troup, my D, F, O, at the time, who drew my attention to the fact 
and pointed out the great damage caused to the new crop, It 
does not necessarily follow, therefore, that because the Conference 
opposed the proposal to fell immature teak, the idea of immediate 
conversion was abandoned, 

When the proceedings of the Conference were submitted to 
the Government of India, so far as’ I remember the Inspector- 
General pointed out that it was a fundamental axiom of Forestry 
that a change of system must involve sacrifice, and refused to 
accept the amendment. Presumably he read through the proceed- 
ings carefully, and he at least seems to have concluded that the 
Conference was in favour of the immediate adoption of the Uni- 
form system inerely with the proviso that immature trees should 
be left standing above the new crop, ; 

Since the Conference there has been an entire change of 
personnel of those who direct our forest policy, In order to prove, 
therefore, that the idea of the immediate adoption of the Uniform 
system has not been definitely abandoned I give quotations from 
the present Inspector-General’s note on his tour of inspection in 
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Burma in which he tendered his advice to the Local Government as 
to the best treatment for the teak. He states that “it seems to me 
to be proved that the combination of the Selection system with firc- 
protection has failed, and that the time has come to make a start 
with a more up-to-date method of treatment, based on the known 
sylvicultural requirements of the teak. It is true that in areas 
where continuous cleanings and improvement fellings are carried 
out the Selection system will give better results than it has in the 
past: but considering the danger of suppression and the unavoid- 
able damage to be caused by the recurrence of felling and extrac- 
tion once in each period, these results cannot be so satisfactory as 
those to be obtained within a limited regeneration period by the 
removal of all trees except groups of poles or of young trees which 
can be left to grow on throughout the rotation.” 


I have not seen the Mohnyin reserve, but I believe that its 
principal interest lies in the fact that an attempt is there being 
made to carry out an immediate change of system. I understand 
that within the last five or six years this reserve has been visited 
by the Inspector-General and by three different Chief Conservators, 
and by the latter more than once, and it is somewhat difficult to 
believe that these high officials who have practically unlimited 
discretion in moulding and directing’ our forest policy take the 
same view as Mr, Blanford and consider this experiment to be of 
no immediate practical interest, or that these frequent visits to a 
notoriously unhealthy locality are made merely to record data for 
their successors 150 years hence, “should it then be decided to 
introduce the Uniform system.” 

T have not, however, gone into this question in such detail to 
clear myself of the charge of misrepresentation, but because I 
think there has been a great deal of genuine misunderstanding. 
There is in my opinion no gainsaying the fact that we did adopt 
for the forests of one of the most important divisions in Burma 
a method of treatment which involved the immediate conversion 
of these forests into uniform woods, or that we committed 
ourselves to the opinion that the object we sought to effect by 
the change was “to secure such advantages as may result from 
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fire conservancy.” { think, however, that we were induced by 
Mr. Troup’s engaging personality to commit ourselves further 
than we intended or perhaps realised at the time, and I do net 
believe that the scheme as finally adopted by the Conterence at all 
represents our real views. I very much doubt, for instance, 
whether there is a single forest officer in Burma who really believes 
that “such advantages as may result from fire conservancy” are of 
such colossal importance as to justify such a drastic measure as the 
gradual conversion of our existing natural forests into even-aged 
woods. Even Mr. Troup himself subsequently repudiated this 
idea. But if a change of system is not called for in order to solve 
the vexed question of fire-protection, on what grounds can it be 
justified? Mr. Blanford points out that “wherever forest manage- 
ment has been carried on for any long period, whatever the species, 
light-demander or shade-bearer, the Selection method originally 
necessary since a)! virgin forests are uneven-aged has given place 
ty some type of the Uniform system.” But unless more substantial 
reasons can be given, this merely amounts to an admission that we 
are reduced to an abject and unintelligent imitation of German 
forests. 

There has certainly been a great deal of talk about the 
Uniform system, but passibly little will be done. The Conference 
with a great flourish of trumpets adopted a scheme to be applied 
toall the Tharrawaddy forests, but I have not heard that this 
scheme is being carried out. Mr. Blanford informs us that in his 
division work is being carried out in accordance with what he 
considers were the views of the Conference, but generally through- 
out the Province work seems to be going on very much as before, 

As regards the particular views put forward by Mr. Blanford 
however, | understand that he maintains that the majority of 
forest officers were suddenly converted to an intermediate method 
of treatment calculated to lead to the adoption of the Uniform 
system 150 years hence. He justifies his contention by referring 
to the resolutions of the Conference, and does so in a manner 
which may perhaps convey the impression that he is quoting the 
actual words used. This is far from being the case. There 
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certainly was a resolution to the effect that improvement fellings 
should be concentrated and repeated, but I am unable to find his 
second resolution to the effect that work should be carried out only 
once in the course of the rotation, nor in his third resolution can 
I find any statement condemning the immediate adoption of the 
Uniform system. 

The question arises, therefore, what was understood by 
concentrating and repeating improvement fellings. The term 
“improvement fellings” has always been used in Burma—at least 
until the Conference—to mean the freeing of teak and other species 
of marketable value of all ages froin suppression, but I understand 
that by thisterm Mr. Blanford means “Y fellings,” an interesting 
mixture of improvement fellings in favour of one particular age- 
class, regeneration fellings, and even the drastic fellings made 
by Taungya cutters. This peculiar type of felling is, however, of 
very recent origin and had not been invented at the time of the 
Conference. 

The natural meaning of the word “concentrated” is the 
avoidance of diffusion of work, but I understand that Mr. Blanford 
interprets it to mean the restricting of work to one sub-periodic 
block during a period of 25 or 30 years. 

By “repeated” J understand that Mr. Blanford means never 
repeated but followed up during the next few years by subsidiary 
cleanings. 

Although the question of the Uniform system was not under 
consideration, the context to some extent bears out Mr. Blanford’s 
interpretation. The discussion, however, was so vague and 
indefinite that it is extremely doubtful whether the majority of 
forest officers understood this resolution to mean the adoption of 
a hybrid Uniform system, and I am strengthened in this opinion 
by finding that Mr. Blanford himself opposed the resolution an the 
grounds that he considered the Selection system unsuitable for 
teak. 

Mr. Blanford evidently desires one particular method of treat- 
ment to be steadily adhered to during the next 150 years, and 
at the end of that period the gradual conversion of our forests to 
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be carried out for the next 150 years, If he cannot be certain 
that the present generation clearly understand and unanimously 
support his proposals, he has still less security that our great 
grandchildren and their descendants will carry out the share of 
work which he has allotted to them. 

It is essential for Mr. Blanford’s purpose that his views should 
bécome the settled policy of the department, and the fact that the 
Conservators have drawn up standing orders for “Y fellings” may 
satisfy him that such will be the case. However, even during 
the short time that I have been in the country, the policy of the 
department has entirely changed. When I first joined, fire- 
protection and plantations were all the rage. The then Inspector- 
General urged that fire-protection should be extended so far as 
considerations of funds and staff allowed, and shortly afterwards 
the Local Government sanctioned a scheme to extend fire-protection 
to all teak forests in Burma within a period of five years. It was 
my privilege to assist in preparing sucha scheme for my sub-division 
but since those days the policy has undergone a considerable 
change. As regards plantations the formation of new plantations 
was entirely stopped by the Local Government for several years. 
A Conservator under whom [ served as personal assistant frequently 
discussed with other officers the desirability of creating uniform 
woods. Hesubmitted proposals to that effect to the Local Govern- 
ment, but in no quarter was there any indication that in a few 
years his views would become so fashionable. I have myself 
always considered the seedling class to be the least important, but 
when it was proved, and admitted by the I.ocal Government, that 
fire-protection exercised a prejudicial effect on regeneration, I 
repeatedly pointed out that this must ultimately have an adverse 
effect on the yield. No one, however, seemed to take the matter 
seriously or to take any interest in reproduction. Now however a 
reaction seems to have set in. The scheme put forward at the 
Conference contemplated covering whole compartments with new 
regeneration. Mr, Blanford’s intermediate method of treatment 
involves devoting the whole of our energies to reproduction. Y 
fellings have been proposed for a similar purpose. There are 
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already indications that after the prolonged slump in plantations 
there will shortly be a pronounced boom, Dibblings are again 
coming into favour, and, in fact, at present there seems’ to be a 
perfect craze for reproduction, 

I regard this, however, as merely a passing phase. When a 
large number of our working-plans expire, it seems to me inevit- 
able that there will be a serious decrease in the yield, In many 
cases the surplus of overmature trees will have been removed 
with the result that the number of trees available for girdling will 
be reduced and. what is more important that the average volume 
per tree willbe considerably smaller. I anticipate therefore that 
there will be another violent reaction in favour of the middle-aged 
classes of teak, : 

So far as I can judge, therefore, we have not got a settled 
policy, nor do I think we ‘are likely to have one until more atten- 
tion is paid to financial results, But without a settled policy it 
seems impossible to bring such a scheme as Mr, Blanford’s toa 
successful conclusion, 

If his scheme were inherently sound there might still be a 
sporting chance, In calculating the financial possibilities, however, 
I cannot do better than accept Mr. Blanford’s own estimate. The 
conclusion he has apparently arrived at is that it is doubtful 
whether at the end of 150 years his method of treatment will yield 
such satisfactory results as would be obtained were he to leave the 
jungle to Nature. The general expenditure of the department is 
increasing rapidly, Divisions are being split up, establishments 
increased, and it seems pretty certain that at the end of 150 years, 
not only will he have obtained no interest on his outlay, but that 

_ his nett surplus will have fallen considerably. He points out quite 
tightly that his financial results would be far better than those 
obtained under a system of immediate conversion, but if he wishes 
to gain a true perspective, he should compare his results with what 
could be attained under a system of sound management. He must 
be aware that elsewhere thinnings are not restricted to even-aged 
woods and plantations, but that in all other countries where a staff 
of trained forest officers is maintained, it is attempted—and more 
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especially in mixed woods—to give every tree which it is desired to 
bring into the final crop adequate room for proper development, 
He must realise that annually hundreds and thousands of immature 
teak trees, saplings, and seedlings are killed owing to supression by 
utterly worthless species. He must have noticed that seedlings are 
more numerous than saplings and saplings than larger trees, and 
if he has studied the natural rate of increase of teak, he must, I 
think, admit that by carrying out systematic improvement fellings 
in order to give teak and other species of marketable value sufficient 
room for development he would reduce deformity, accelerate the 
yate of growth, and by reducing the mortality ensure a steadily 
increasing yield and at the end of 150 years might not improbably 
quadruple the outturn of teak, 

There are forests in Burma where we should be perfectly 
justified in adopting the Uniform system. “Indaing” forests are 
usually homogeneous, and the “In” tree (Diprerocarpus turbercu- 
Jatus) is exceptionally suited for conversion into even-aged woods, 
Again we havea few reserves on excellent paddy land in the 
vicinity of large towns or villages and in these an intensive 
method of treatment would be justified. But our teak forests are 
another matter. It is natural that we should have a_ predilection 
for the type of forests in which we passed our course of practical 
training, but I would deprecate an abject and unintelligent imitation 
of these forests. By all means let us postpone the actual conversion 
of these forests for 150 years, but if in the meantime we are to 
carry out work merely for the purpose of facilitating conversion, 
let us do so for sound and well-proved reasons, and not merely 
because in Germany the forests are uniform and even-aged 
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IDENTIFICATION OF THE WOOD OF INDIAN 
JUNIPERS. 
BY W. RUSHTON, A,R.C.S., D.I.C, 


The woods of the Indian species of /uniperus, /. recurva, 
Ham, (/. Wallichtana), Hook. and Thom. (/, psexdo-sabina, Fisch, 
and Mey), /. macropoda, Boiss, (/. excelsa, Brandis non Bieb.), and 
J. communis, Linn. have characters similar to those of other species 
of Juniperus which generally have narrow sinuous annual rings 
with the summer-wood usually thin but dense. Resin-cells are 
present but resin-ducts are absent. 

The Indian species can be readily distinguished by observation 
of the structural features indicated in the appended table, 

It will be noticed that the following features are diagnostic of 
the several species :-— 

J. recurva—Shallow medullary rays, slit-like apertures to the 
bordered pits, scattered arrangement of the resin-celis. 

Jf. Watlichiana—\arge size of the resin-cells. 

J. macropoda—Restriction of the resin-cells to the outermost 
part of the annual ring and the small size of the resin-cells, 

J. communis—tack of all features above given, and exclusion 
of the resin-cells from a considerable part of the outer region of 
the annua! ring. 

A full account of the wood of Indian species of Juniperus 
can be found in my paper in the Linnean Socicty’s Journal, Voi. 
xiii, 1915. 
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NOTE ON A FIELD TEST FOR THE DETECTION OF 
PARAFFIN ADULTERATION IN BEES-WAX. 
BY T. P. GHOSE, B.SC., ASSISTANT TO THE CHEMICAL 
ADVISER, DEHRA DUN. 

Correspondence has been going on for some time between 
the Chemical Adviser and Mr, Strickland, Agent to the Mysore 
Government, Shimoga, to find out a speedy field test for quanti- 
tative detection of paraffin adulteration in bees-wax, Mr. Strick- 
land in one of his letters observes that a good deal of the Indian 
trade in bees-wax is being lost on account of its heavy and 
unscrupulous adulteration with paraffin wax. Unless some speedy 
method is found to detect adulteration and efforts are made to 
export pure bees-wax from this country, it is likely that the trade 
in this article will be entirely lost. ri 

The only constant which is likely to give some evidence as 
to the extent of adulteration of pure wax with paraffin without 
the help of a chemist is specific gravity. A suggestion is also 
made in Lewkowitsch’s Chewtical Technology and Analysis of Oils 
and Fats and Waxes that specific gravity gives some information 
as to the purity of wax, [t must, however, be borne in mind that 
a chemical analysis alone can give definite information as to the 
nature and extent of adulteration. 

The ordinary adulterants of bees-wax are—(i) Tallow, 
(ii) Mineral wax or paraffin, (iii) Ant or drone wax, But it is 
seldom that the trader mixes fats or ant-wax with genuine wax 
as both of these affect the odour and consistency of the wax and 
the purchaser of experience recognises such adulteration by the 
feel. This, however, it is difficult to do when paraffin is used as 
the adulterant. Hence it is mainly the adulteration with mineral 
wax that is discussed here, and detection depends upon determina- 
tion of the specific gravity. 

It was reported by Mr, Strickland that there was some 
difficulty in making speedy specific gravity determinations of 
commercial samples of bees-wax. He tried the floatation method. 
It consists in dropping small pieces of wax in different mixtures 
of alcohol and water, the specific gravity of the wax being the 
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same as that of the alcohol mixture in which it floats. But this 
method was not very successful as it was difficult to obtain uniform 
blocks of wax totally free from air. The only rapid way to make 
a number of specific gravity determinations with accuracy seemed 
to he in using wax in the melted condition. Apparently the use 
of the hydrometer would be too rougha test, while that of the 
piknometer or specific gravity bottle method would be too 
elaborate. It was therefore decided to use Westphal’s specific 
gravity balance with solid glass plummet. (Griffin's Chemical 
Handicraft, oth edition, Catalogue, page 120, No. p. §622.¢.) The 
specific gravities of a number of mixtures of pure yellow bees-wax 
and paraffin were tested by this balance and the results obtained 
are tabulated below :-— 


Pure wax. Paraffin wax. | Specific gravity at 95°C. 

co see is 0846 

95 uo 5 0845 

90 -_ 10 oRgr 

8o a 20 0'830 

66-6 x 33'4 825 

50 iy 5° o'8to 

33°4 on 666 o-8or 

10 oe go 0-790 

100 0785 


a re 

The method of determination is as follows :— 

The plummet is first dipped in distilled water at the tempera- 
ture of the room and the upward buoyancy counterbalanced by 
means of the riders. The sample of wax to be examined is then 
melted and strained through cloth into a long boiling test tube 
wide enough to receive the plummet, It is then put into a tall 
beaker containing water and fitted with a cork having two holes ; 
through one of these a bent tube is put in to carry off the steam 
and into the other the tube holding the sample is fitted. Water 
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in the beaker is boiled and the temperature of the wax is noted 
till it is constant. The plummet is then put into the wax and 
the upward buoyancy is counterbalanced by means of the riders. 
The reading for the distilled water at room temperature has to be 
converted into that at the temperature of the melted wax, this 
can be done by using the following formula :— 

Dr 


Riek sp. 


Ri = the required reading for water at the temperature of 
melted wax. 

R= reading for water at the room tempcrature. 

Db: = density of water at the temperature of melted wax. 

D = density of water at the room temperature. 


The reading in the case of wax is to be divided by the reading 
in the case of water calculated to the wax temperature, in 
order to get the specific gravity of wax at the temperature of the 
melted wax. 

For example :— 

The plummet put in distilled water at 28°C (the room 
temperature) required o-940 grms. to counterbalance 
the upward thrust. 

The plummet when dipped in melted wax (at 95°C) 
required 0:770 grms, 

The density of water at 95°C is o'962. 

The density of water at 28°C is 0-996. 

°C aq 240X962 
906° 
. the specific gravity of wax at 95°C is ‘770/908 = -846. 

The table given above was obtained by determining the 
specific gravity of a mixture of genuine yellow bees-wax and pure 
white paraffin wax. But similar tables of reference can be pre- 
pared by local purchasers themselves for different kinds of bees- 
wax and paraffin wax. 

A table giving the densities of water at different temperatures 
is appended below for facility of reference :— 


Hence the reading for water at 95 =0'908 
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Density (é# vacuo), 


[APRIL 


Density (in vacuo), 


Temperature. fe., weight of 1, cc, Temperature. Ze. weight of L c.c. 
water in grms. water in grms. 

xe 079998 23°C 09976 
ee 170000 24°C 99974 
6c 9°9999 asc O'gg7L 
SC orggg8 30°C 0°9958 
10°C 9°9997 35°C "9042 
12°C 09995 40°C o-9924 
1¥C 0"9994 49°C 0'9904. 
14°C 0°9993 50°C 0'9882 
15°C o'g9g2 53°C 0'9858 
16°C 09990 60°C 0'9833 
17°C 0°9988 65°C 0'9807 
18°C o'9987 70°C 2°9779 
19°C 0'9985 75°C 00749 
20°C 0°9983 80°C worty 
arc 679981 85°C 0°9687 
22°C 09978 90°C 0°9655 
95°C 0°9621 

100°C 9°9586 


AMBROSIA BEETLES OR PIN-HOLE AND SHOT-HOLE 
BORERS. 
(COL., FAM., (PIDA, PLATYPODIDA. ) 
BY C. F. C. BRKRSON, FOREST ZOQLOGIST. 

A class of insect-injury, that is very characteristic of Indian 
forests, is due to certain beetles known by the term “ambrosia 
beetles,” and belonging to the two families /pide and Platypodida, 
which until recently were combined under the more familiar name 
of Scolytide, The course of study in forest entomology, which is 
followed in most European centres of instruction in Forestry, deals 
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with only a part of the family Scolptide (¢e, superfamily Scolytot- 
dea), the bark-beetles proper, or Jpide, while the Platypodide are 
rarely referred to, chiefly for the reason that only two species of 
the fatter family occur in Europe. In India and Burma, on the 
other hand, the Platypodide are richly represented in the insect 
fauna of the forests of both countries, a fact which raises the 
importance of the family to tropical sylviculture, to the high degree 
attained by the /f:de in forests of temperate regions. The same 
may be said of the genus Vy/edorus, which comprises those beetles 
of the family /p/de, which have habits similar to the Platypodide. 

Mr. E, P. Stcbbing was the first to draw attention to the 
economic importance of these groups, and his recent work on 
forest Coleoptera records many ol the species of ambrosia beetles 
found in India, The present writer is engaged in preparing an 
account of those species which affect the Sal “(Sherea robusta), 
and hopes to enlist the assistance of officers in the principal Sal 
divisions of the United Provinees, Central Provinces, Bengal, 
Assam, Bihar and Orissa in the collection of specimens, (Forest 
Zoologist’s Circular No. 547/108-16, dated the 28th September 
1915.) The main object of this note is to offer a brief description 
of the habits of the more important species and the type of 
damage produced by them, in the hope that other Forest Officers 
will collect and send in specimens of species occurring in the 
principal timber trees of their divisions. 

Ambrosia beetles are small cylindrical insects varying in 
length from 3-5 mm. to8 mm, They owe 
their name to the fact that the majority of 
them live in the larval stages on a fungus, the ambrosia, which 
grows on the walls of the galleries bored in the wood of green 
trees by the parent beetles, Unlike other timber borers the larvae 
do not feed on the bark or wood tissues excavated during the 
formation of the galleries, nor do they take an active part in the 
construction of the tunnels and chambers in which the immature 
stages of their Jives are passed. The boring of the galleries is 
carried out entirely by the mature parent beetles of which the female 
almost invariably undertakes the initial and subsequently the major 
part of the work, 


Ambrosia beetles. 
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The ambrosia appears asa glistening white layer lining the 
walls of some of the galleries, and under 
magnification is seen to consist of a net-work 
of hyphe and irregular masses of conidia. Several species of 
ambrosia fungi are known and are apparently definitely associ- 
ated with certain species or groups of specics of beetles. The 
mode of origin and development of the food fungus is imperfectly 
known, but the spores are transported from one host tree to 
another intentionally or accidentally by the parent beetle. In the 
case of a European species (Ayéedorus dispar, Fab), the spores 
are carried in the crop of the beetle and subsequently regurgitated ; 
in the case of some Indian species a group of pores on the dorsal 
surface of the thorax functions in the transport of the fungus. 
The ambrosia grows in the newer and fresher branches of the 
system of galleries, and is sometimes accompanied by a bluish or 
Ulack staining of the wood tissues immediately surrounding the 
galleries. In the tunnels of many species of shot-hole borers, 
especially Platypodids, the ambrosia is reduced to a very fine 
and almost imperceptible layer and evidently forms only a portion 
of the food-material, which is mainly composed of sap. 

The trees selected by the migrating swarms of beetles are 
usually those which are dying or very much 
weakened as a result of the attack of 
primary insects, fungal disease, unfavourable local conditions, ete. ; 
freshly felled trees offer the most suitable conditions for the 
successful development of a brood, as they possess an abundant 
supply of fresh sapwood without the resistant powers of a living 
tree. Moist sap-bearing tissue in which the process of decomposi- 
tion proceeds with normal speed, appears to be a necessary 
condition to the beetle. Vigorous living trees are rarely attacked 
and still more exceptionally killed outright; on the other hand 
very few species attack barked or partially seasoned unbarked logs, 
and dry timber is immune. These remarks apply to forest trees in 
which heartwood has appeared, but cases of directly fatal injury by 
ambrosia beetles occur to living tea, coffee, camphor, pomaceous 


The food fungus. 


Conditions of attack. 


and citrus fruit trees, ete. 
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The injury due to ambrosia beetles ‘consists of shot-holes, 
pin-holes and stained-wood defects in the 
sapwood and outer heartwood of timber, 
ened the origin of the terms shot-hole and pin-hole borers.* The 
size of the holes which appear in transverse or tangential section in 
dressed timber, corresponds to the size of the beetle producing 
the hole, and varies in diameter from ‘5 mm. (pin-holes) to 3°0 
mm. (shot-holes). The patterns of the galleries made by the 
different species vaty considerably, but are rarely seen in entirety 
in ordinary conversion operations. We have, however, worked 
out with chisel and fret-saw the pallery-patterns of several species 
of Indian [pide and Platypodide and find them to be assignable 
to three general types. 


Gallery-patterns, 


In Type I the internal galleries are atranged in a group of 
short branches confined to a horizontal plane with an irregular 
chamber at the nexus, 

In Type II the system is more extensive and consists of a 
series of main galleries running parallel to the circumference of the 
bole in a horizontal plane with numerous short offsets or branches. 

In Type III the main gallery-system lies in vertical planes.t 

As an example of the first type may be taken that of Xyle- 
borus major, Steb. (Ipida), which is illustrated half natural size 
in Plate 16, fig. 1. 

The mature female beetle (fig. 5, natural size) bores an entrance 
tunnel (fig. 12) horizontally and more or less 
directly through the bark into the sapwood 
of the Sal, which is its principal host-tree. The entrance tunnel 
terminates at a depth of 4 to r inch in an irregular chamber (fig. 
18) which is excavated vertically and horizontally for a few 
beetle-lengths. Taking off from this chamber is a number of short 
branches (fig. 1¢e), which extend more or less fan-wise, but may 


“Type I—Xyleborus major. 


* The term shot-hole borer is also applied to beetles of the family Aostrichide but 
they are exclusively dry wood borers and do not feed on ambrosia. 

+ In the description of the gallery-patterns the terms horizontal and vertical should 
be taken to mean at right angles and parallel respectively to the central axig of the bole, 
gnd thus apply equally to a standing or recumbent tree, 
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anastomose, or be prolonged irregularly in a circumferentia! 
direction. The walls of the gallery are black in colour, with a 
conspicuous layer of glistening white ambrosia fungus lining the 
walls of most of the terminal branches, The female of this species 
of Xyleborus is fertilised by the male before the migratory flight 
cocurs, and is ready to lay eggs as soon as the excavation of the 
galleries is well under way. The eggs are usually laid at the ends 
of the branch galleries in groups of 3 to 6 and are left to hatch 
while the extension of the galleries is continued by the female. 
The excavation of the galleries, the laying of eggs and the rearing 
of larve go on synchronously as long as the wood remains in a 
condition favourable for the maintenance of the food-supply. The 
larvee, as soon as they hatch, wander freely about the tunnels, 
feeding on the fungus and sap exudation. On becoming full-fed 
the larvae are ready to pupate and may do so at the ends of the 
lateral galleries or in the central chamber, After a short pupal 
period the change to the imaginal form takes place, but the beetle 
matures relatively slowly. Its skin is at first soft and white but 
hardens and deepens in colour while the beetle feeds in the galleries 
in company with the larvae. A very high proportion of the beetles 
are females ; usually one-or two only of the progeny of the mother 
beetle ate males. It is presumed that the polygamous males 
fertilise their brood-sisters and do not take part in the subsequent 
swarming, Galleries on the above pattern are constructed by 
Nyleborus semigranosus, Bidtd, NXyleborus fornicatus, Wichh,, 
Eccoptopterus sex-spinosus, Motsch. (Ipidz). 

The pattern of the gallery-system characteristic of the second 
type is more elaborate than that of Type 
I, Plate 16, fig, 2 (half natural size) 
shows the galleries of Ayleborus fallax, Eichh. The entrance 
tunnel (fig. 2@) runs horizontally and radially into the sapwood toa 
depth of 1 to 2 inches from the external surface. The main gallery 
(fig. 22} then curves sharply to the right or left and follows the 
incremental zones of the sapwood, more ot less truly concentrically 


Type 1—Xyleborus fallax. 


for a variable distance which may eventually extend to 8 or 9 
inches. From th¢ main galleries numerous short branch galleries 
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(fig. 2c) take off in the sapwood and heartwood, and are usually 
occupied by eggs or larve. The larvie are free to wander 
throughout the chain of galleries in search of new-grown ambrosia, 
and arc to be found as frequently in the older black stained tunnels 
as in the newly-bored portions. The full-grown larva may pupate 
at the ends of the lateral galleries but more commonly in small 
vertical chambers of irregular triangular shape (fig. 26) which 
occur at intervals on the main and branch galleries and also (in the 
case of Xyleborus fallax) on the external surface of the sapwood. 
The development of the immature beetles and the remainder of the 
life cycle is similar to that of Xyleborus major already described. 
This type of gallery-pattern is subject to several modifications 
chiefly in the presence or absence of brood-chambers and external 
connecting galleries (fig. 2e) and in the form of the pupal chamber. 
Galleries of a slightly modified type are made by Xyledorus 
perforans, Wall., Xyleborus andrewest, Bidid., Xyleborus parvulus, 
Eichh,, Xyleborus submarginatus, Bidid., Xyleborus laticollis, Bldfd. 
The Platypodide also exhibit modifications of the second 
type, which are developed most typically in the genera Platypus 
and Diapus, The principal characteristic of the Platypodid gallery 
in which it differs from the example described, lies in the shape 
and arrangement of the pupal chambers. In the case of Diapus, 
2g, Diapus furtious, Samps,, Diapus impressus, Jans, the individual 
larve pupate each in a separate chamber, which is excavated 
vertically above and below short branch galleries in close groups 
of 6 or 7 like the teeth of a double comb (fig. 4e). In the case 
of Platypus, eg, Platypus solidus, Chap. Platypus curtus, Chap., 
Platypus biformis, Chap, the pupal chambers are constructed on 
the same plan but are arranged at irregular intervals on the main 
and branch galleries (fig. 4 /). 
The gallery-pattern of class II is very sharply contrasted 
ype TEI_Crossotarsus with that of the two previous types and has 
saundersi, been found up to the present only in 
the genus Crossotarsus, Platypodidx, eg., 
Crossotarsus saundersi, Chap. Crossotarsus squinulatus, Chap, 
Crossotarsus bonvoulotri, Chap., Crossotarsus conifere, Stch, 
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The main entrance gallery of Crossotarsus saunderst (Plate 
16, fig. 32) runs radially and horizontally into the heartwood 
of the host-tree toa depth of 2 to 4 inches, and may bifurcate at 
the extremity, but usually remains single. Taking off at intervals 
above and below the main horizontal galleries isa series of 
successively constructed vertical galleries (fig. 3c), which expand each 
into agroup of secondary branches after the fashion of a candel- 
abrum. The individual branches of the group terminate in 
vertical cells, which are eventually used as pupal chambers (fig. 3g. 
The cells of each group are closely in contact so that the whole 
system is move or less approximated into one vertical plane, The 
walls of the galleries are black and this colour also stains the 
surrounding wood. A layer of ambrosia lines the walls of the more 
recent galleries and is succeeded bya layer of organic matter of 
waxy consistency in the later stages of the evolution of the 
galleries. Eggs, larva and immature beetles are found in all parts 
of the system, but the pup are confined to the terminal cells at 
the ends of the branch galleries, and enclosed by a thin partition 
of wood-dust and wax, 

As in most species of Platypodide the original pai: of beetles 
lives on and brings up the brood. The female is to be found 
somewhere in the internal galleries laying eggs, and excavating 
fresh branches and maintaining the development of the ambrosia, 
The male is almost invariably to be found blocking with his body 
the entrance tunnel in the bark, only leaving this post to feed 
and to assist in the removal of excrement and débris from within. 

A log infested with shot-hole and pin-hole borers if examined 
during the course of the attack wil! exhibit 
the following characteristics. The bark 
shows numerous small shot-holes from which short cylinders of 
compacted wood-dust prulrude or have fallen. Stripping off the 
bark may reveal a few male beetles in the entrance hole, but a wedge 
cut 3 or 4 inches deep into the heartwood so as to expose: the 
internal galleries on a transverse section discloses eggs, young and 
old larvae and immature beetles in the galleries and pupa in the, 
pupal cells and brood-chambers, These conditions may obtain 


Characteristics of attack. 
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during a period of 2 to 5 months, depending on the rate at which 
the wood dries and the species of borer attacking it. 

Below is given a list of the identified species of shot-hole 
and pin-hole borers which have been found attacking the Sal :— 

lpide, Plaiypodide. 

AXyleborus andrewesi, Bidid. Crossotarsus bonvoutoivi, Chap. 

aplanatus, Wich. ‘i saunderst, Chap. 

a Jallax, Kichh. 

3% laticollis, Bidfd. 


5 major, Steb. Diapus furtivus, Samps. 
é parvulus, Eichh, » géinquespinatus, Chap. 
» — perforans, Woll. Platypus cavus, Stroh. 


” schlichit, Steb, 


’, cupulatus, Chap. 
7" semigranosus, Bdfd. d i 


‘ »  eurtus, Chap. 
» — submarginatus, Bldfd. » solidus, Chap. 
Eccoptopterus sex-spinosus, Motsch, » _ilifrons, Chap. @. 


DESCRIPTION OF PLATE (NO, 16). 


Fig. 1. Gallery system of Xyleborus major, Steb. (half natural size). 


2, * »  Aypleborus fallax, Eichh. ( * oH 
ca * » Crossotarsus saunderst, Chap. ( , 0 
4. Pupal chambers of Diapus furtivus, Samps. 

and Platypus solidus, Chap. (_,, we 
5. Female beetle of Xypleborus mayor, Steb. (natural size). 
6. ms 5 Xyleborus fallax, Eichh. ( ,, os 
7. Male beetle of Crossotarsus saundersi,Chap.(,, ee 
8. Female beetle of Diapus furtivus,Samps. (_,, So 


» Legend in all figures— 
@, entrance tunnel. 
4, brood-chamber, 
« branch galleries. 
@. main galleries, 
é. pupal chambers (Diapus), 
J. pupal chambers (Platypus). 
g pupal chambers (Crossotarsus). 
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TREWHELLA MONKEY WINCH IN FOREST WORKS. 
BY K. GOVINDA MENON, CONSERVATOR OF FORESTS, COCHIN STATE. 


Mechanical appliances in forest works are always a source of 
great saving of time and money. In India application of such 
appliances is very limited. Felling is usually done by human 
labour and collection to carting or floating sites by elephant, 
bullock or buffalo and human labour. These agencies, it must be 
admitted by people of experience, are not of a time and money- 
saving nature. Anything, therefore, which could be profitably 
used to minimise waste of time and money deserves our serious 
consideration. 

The Monkey Winch of these notes is largely used in Australia 
to pull down trees, to grub out stumps and to clear felled areas 
for settlement. Its power is enormous and its working very 
cheap and simple. Two good workmen can handle it easily. 
A short description of it is subjoined:— 

It consists mainty of a Cog-wheel of about 10” diameter fitted in 
a frame and with brake. The axle of the Cog-wheel, called the 
drum, has one end of a steel rope fixed into it permanently. The 
other end witha patent hook will be attached to the object to be 
pulled out or hauled up. This rope, when the winch is worked, 
winds round the drum. At the narrow end of the winch frame is a 
ring to which would be attached, when the winch is worked, the 
Anchor-rope; the other end of the Anchor-rope will be attached 
to something which is firmly fixed to the ground. A tree ora 
stump will answer the purpose well. The machinery is mounted on 
two small wheels to facilitate removal from place to place. 

Plates 17 and 18 show the machinery as well as its method 
of working. The Snatch block is used when the object to be 
pulled up weighs more than 12 tons. With the Snatch block the 
winch pulls up 24 tons easily, The Grab is used to grub out 
stumps, The winch can easily pull up the maximum weight of 
24 tons ona grade of 1 in 3. The distance of the object pulled up 
depends, of course, on the length of the rope used. 

The winch with all its accessories can be had of Messrs, Pierce, 
Leslie and Co., Ltd., Cochin or Calicut, for about £28, 
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My cordial thanks are due to Mr. C. E, C. Fischer, of 
Coimbatore Forest College, who had informed me of the existence 
of the winch and who had also asked me to write a few lines on 
it and its working to the /udian Forester. 
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PRIZE ESSAY, 


The following essay gained the prize at the Coimbatore Forest 
College open to its students and has been sent to us for publica- 
tion — 

ADVANTAGES AND DISADVANTAGES OF A PURE FOREST COM- 

PARED WITH A MIXED FOREST FROM TILE POINT OF VIEW 

OF TIMBER TRADE AND GENERAL SYLVICULTURAL TREAT- 

MENT. 

Pure crops are seldom found in nature, and in South India at 
any rate, almost all such crops are those raised in plantations, The 
natural forests consist of large numbers of more or less unmarket- 
able species with a smaller proportion of valuable ones scattered 
in between. The question of the relative advantages and dis- 
advantages of pure crops as against mixed ones is only of academic 
interest in the treatment of natural forests, but is of the utmost 
importance when raising plantations. A thorough comprehension 
of the subject in all its hearings would, there is no doubt, have 
considerably modified the policy of Government in regard to the 
teak plantations of Nilambur. 

It rarely happens that a soil is homogeneous in character 
throughout a forest area and different tres have different soil 
requirements, The stocking of an area with ome species of tree 
alone might therefore result in the formation of blanks in places. 
In a mixed crop, if the soil is not suitable to one species, other 
trees might flourish there, and the whole area could thus be well 


stocked, 

The different habits of trees in regard to their crown and root 
render the leaf canopy and utilisation of the ground complete in 
a mixed forest. Some trees have flat spreading crowns, others 
have narrow tapering ones. Between the two spreading crowns 
there is generally room for one or more narrow crowned trees, while 
another of the same species would be choked off. Then again, 
some trees are light-demanders, others can endure a considerable 
amount of shade. The two could be mixed with advantage 
to both. Light-demanders alone or shade-bearers alone would not 
completely cover the ground. The complete utilisation of the air 
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space above is therefore possible only in a mixed forest. Similarly 
in the case of roots, Some are deep-rooted and others are shallow- 
rooted. These two sets of trees could live and thrive in the same 
area without one interfering with the other. Except in the case 
of a few alluvial soils as in Nilambur the complete covering of the 
soil is of the utmost importance in South India. In the almost 
pure forests of Prerocarpus santaltnus of the Seshachallam hills, 
the existing growth is not sufficient to cover the ground effectively. 
The soil is therefore deteriorating in quality and we find that trees 
of large dimensions are simply xox est, In the teak plantation of 
Nilambur (1855) where the sail was unsuitable to teak, Uy4a 
xylocarpa introduced itself—an effect of nature to preserve the 
productivity of the soil intact. Nature knows best what tree- 
growth can be supported by a particular soil and it is seldom wise 
to improve upon her. Once tree-growth has been established— 
mixed as surely it will be-—it is up to the sylviculturist to control 
the forest and make it suit his ends best, 

In almost all pure forests such as the teak plantations of 
Nilambur or the Caszariva plantations of the East Coast, the soil 
is rich but toxic. TTumus is decomposed with difficulty and_ fails 
therefore to enrich the soil or serve its purpose effectively. In 
Nilambur there is always a large quantity of leaf accumulation 
but it decomposes seldom and becomes acid. In the Pinus 
fougifelta plantations of Coonoor the soil is covered with such a 
thick carpet of pine needles that there are no chances of the seed 
striking root. In the natural forests adjoining, the leaf accumula- 
tion rapidly decomposes and becomes converted into that most : 
useful material humus. The material required by one tree is the 
same as that required by all other trees in a pure plantation, and 
there is therefore a gradual impoverishing of the soil in respect 
of such materials. 

In regard to natural regeneration the difference between the 
pure and the mixed forests makes itself apparent. In almost al! 
pure crops such as the teak plantations of Nilambur regeneration 
is conspicuous only by its absence. Fruit is produced plentifully 
enough, even at an abnormally early age but the seeds fail to 
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germinate or germinating fail to establish themselves. In the 
older plantations where the canopy is considerably open on account 
of the removal of trecs in thinning, there is a failure “of reproduc- 
tion. Ina pure Prerocarpus sautuliuus forest of Cuddapah there 
is not too much cover overhead but there are no scedlings in places 
and the trees clo not even fruit. In the same species planted in 
the Chittoor Reserve but mixed, there is plentiful regeneration. 
In the Tekkadi leased forests where there is a judicious mixture 
introduced, reproduction is not wanting and is even plentiful, In 
a pure crop especially if planted up close there is bound to be a 
congestion of the crowns and there is but little effective light 
admitted dawn below. In the case of mixed forests there is a 
regular gradation of crowns, albeit scattered, and while the soil is 
completely covered, there is cnough light for the regeneration to 
spring up. Sylviculture fails in a forest with no natural regenera- 
tion and judged by this canon, pure forests fail. : 

In the pure forests of Péerocarpus sanialinus and Acacia arabica 
the mean annual increment is small, In the Bzeelpptes plantations 
of the Nilgiris the increment is as much as thc. ft. per acre per 
day. No doubt this large increment is due to the close plantation, 
(6 ft. x 6 ft.) method of treatment, being simple coppice on a ten 
years’ rotation, and the purticularly rich soil. The wood is used 
only for fuel, and this increment therefore docs not come within our 
calculations, In the Muthinad plantation on the Nilgiris, where 
the Eucalyptus Globulus—a strong and durable wood in its natural 
habitat—has been planted (1881) and not been cut for fuel, the 
trees have reached very good dimensions, being now 27 feet 9 inches 
in girth and go to 120 fect in height. Last-grown timber of this 
‘species in the Nilgiris has been found to be useless as it splits, warps, 
does not season properly and is not durable er strong. The inere- 
ment does not leave anything to be desired, the trees are tall and 
cylindrical and were it not for the uselessness of the wood, the 
plantations would have been a success. In the teak plantations of 
Nilambur the mean annual increment is considerable and but for the 
epicormic branches that crop up on almost all the trees, their shape 
leaves nothing to be desired. 


5916} PRIZE ESSAY 233 


The strength of timber obtained from natural forests and 
from plantations differ as shown in Professor Everett’s test in 
1904. The following statement shows the breaking load on each 
kind of tree of the same dimensions, namely, ro’ x §” x 5", 


Place obtained from, Breaking load in tons. 
From the Prome plantation of 1861 waa 63°65 
Do. do. 180. 63°50 
Natuully grown ieak, Barma 75°68 


This shows that naturally grown teak—and teak always grows 
in a mixed forest naturally—is much stronger than one grown in a 
pure crop. Itis to be expected that a tree accustomed to life 
in a natural mixed forest should thrive better there, all qualities 
considered, than in an unnatural position as in a plantation. In 
the Jatter case, the texture of the wood is more open and the 
timber therefore is less durable. A judicious mixture of species 
and timely thinnings would produce excellent results in regard to 
height and girth increments while the quality of the timber would 
remain quite good. 

It is well known that pure crops suffer more from external 
dangers such as wind, fire, insects, fungi, ete, than mixed crops. 
One seldom sees the great havoc done by caterpillars or borers in 
a mixed forest, but such form an every-day feature in the pure 
forests. Considerable damage continued to be done by caterpillars 
in the Casuarina plantations of South Arcot until they were 
mixed ; whole areas of pure teak in the Nilambur plantations are 
periodically attacked by Afvdlea and Pyrraustea and defoliated. 
Different caterpillars fancy different trees, and an insect has not 
the same facility of spreading in a mixed forest as it has in a pure 
forest, Mixture of species is the only antidote known to fungoid 
attacks, 

A mixed crop offers resistance to wind and is practically 
immune to that danger. The effects of wind on pure crops can be 
observed every day in the Eucalyprus plantations of the Nilgiris or 
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the teak plantations of Nilambur. Several stems are broken off 
and offer fertile breeding places for insects and fungi. In the 
cyclone of 1909, nearly 8o per cent. of the trees in a Casuarina 
plantation in the Ganjam District were broken off. A heavy 
cyclone does little mischief in a mixed forest and breaks off 
perhaps a couple of trees spread over several acres. 

Ground fires are common enough phenomena in the South 
Indian forests, but fires of extreme violence are rare ina mixed 
forest. Most of the gregarious species are fire-hardy, and in the 
natural forest escape, but the plantations suffer heavily from violent 
fires, In South India crown fires are known only in the Lucalypins 
plantations of the Nilgiris. 

Frost, of rare occurence in South India, is known te damage 
the pure Awcalyftus plantations of the Nilgiris as evidenced by the 
large frost ribs in the trees of the Muthinad plantations. The 
sholas close by, containing as they do a mixed forest, escape 
damage. The keener struggle for existence in the pure even-aged 
forest renders the individuals therein less hardy to external 
dangers. 

It is generally contended that a pure crop is easy to manage 
and does not present the same problems in regard to the unmarket- 
able species always found in a mixed crop. The extraction and 
sale of the produce are easy enough, but, as pointed out above, it is 
difficult to regenerate a pure forest. In the mixed forest there are 
perhaps a couple of principal species with several auxiliary and 
accessory species, and unless suitably treated the principal species 
stand a chance of being ousted by the inferior ones. If the soil in 
the pure forest has not been rendered toxic—a rare contingency— 
it would be easy to regenerate it during the preparatory and final 
fellings. In a pure forest, at a time when the soil has to he 
rendered fit for receiving seeds, the canopy is opened by thin- 
nings and the soil exposed. Regeneration therefore is particularly 
difficult and costly. Not soin the mixed irregular forests where 
regeneration is always going on and soi) always covered. By 
careful handling, therefore, the sylviculturist can regenerate both 
classes of forests. 
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« The more scientfic methods of treatment cannot be applied 
to a mixed crop on account of the unmarketable species.” This is 
a common argument against a mixed forest as if the method of 
treatment and not the product of timber is what the forester is 
ptimarily concerned about. Furthermore, the time is fast approach- 
ing when timber of whatever kind, be its durability, specific gravity, 
and transverse strength what they may, will find a ready sale for 
the manufacture of wood-pulp, acetone, etc. It follows also that 
a mixed crop would be able to meet demands for all kinds of 
produce. 

Timber of large dimensions fetches a better price ceferds 
paribus than the same species of timber of smaller dimensions per 
unit of volume. More scantlings could be made out of a tall 
cylindrical tree than from a shorter more conical one, and in the 
former case there is less waste in conversion. The greater sus- 
ceptibility to injury from external causes such as insects, wind, 
fire, etc, tend to create defects in the wood such as shakes in 
plantation-grown timber. In the efforts to get good-sized timber, 
the requisite qualities of strength and durability are sometimes 
lost sight of, The majority of traders are, however, satisfied about 
the quality of timber if of good dimensions, and therefore pay a 
better price for plantation-grown timber. 

There is nothing to prevent the production of good-sized 
sound timber .in mixed forest, as one finds in the Hofea and 
Balanocarpus forests of the Tinnevelly district, if properly treated. 
The quality of the wood grown in a mixed forest is unquestioned, 
and the largest demand is for sound seantlings of durable wood 
which the mixed forests can supply. The special demand for 
large-sized timber for masts of ships, etc., is necessarily limited, and 
for house and bridge construction all the largest beams and girders 
are replaced by steel beams. There should, therefore, be no 
particular demand for plantation-grown timber iso facto and the 
produce of the mixed forest serving the purpose to which it is now 
ordinarily put finds a ready market and commands a fair price, 


From the above remarks it will be seen that for Protecting the 
soil, conserving its productive capacity, and getting the maximum 
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value out of it, for protection of the crop against external 
dangers such as wind, fire, insects and fungi and for securing natural 
regeneration, mixed forests are best suited, while for producing 
large-sized timber and facilitating the ordinary and less scientific 
methods of sylvicultural treatment applicable by the untrained 
staff available, a pure crop is indicated. The pure crop yields 
timber of great market value, in view of the special purposes to 
which such may be put, but the mixed crop yields a stronger and 
more durable wood which finds a ready market for the ordinary 
purposes to which timber is pat and commands a good pri 


« Hot,” let it be, the Grammarian said, but with foresters the 
subject will always be a 


“VEXATA QUESTIO.” 
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INDIAN TURPENTINE AND RESIN INDUSTRY. 

Twenty-five years ago the Forest Department of the Govern- 
ment of India began experiments with the view of utilising the 
pine forests of Kumaon for the production of turpentine and resin. 
In 1896 resin-tapping operations were started in the Naini Tal 
Forest Division on a small scale ; a beginning was made with 10,000 
trees, and a distillery was erected at Bhowali. The operations 
have since been continually and steadily extended, until in the year 
1913-14, 670,000 trees were tapped and 43,000 maunds of crude 
resin collected. During 1914-15, 800,000 trees were to be worked 
and the estimated yield was 56,000 maunds of crude resin. The 
method of tapping adopted is to work a forest for five years and 
then give it a ten-year rest, and again work it for five years, and 
soon. It has been established that such tapping operations do no 
harm to the standing trees or to the forest. The method of 
extracting resin from the pine trees adopted in Kumaon closely 
resembles the French “cup and lip” method. A Forest Bulletin 
(No. 26) issued by the Government ot India, and entitled 7e Resin 
Industry of Kumaon, by Mr. E. A. Smythies, describes in detail 
the method of tapping and collection of the crude resin, the 
purification of the crude resin in the distillery, the distillation 
of the resin, and the purifying and packing of the turpentine 
and resin, 

A uniform standard of turpentine and resin is now turned out 
which is suitable for the most exacting requirements of Indian 
consumers, and, simultaneously with this, the tapping Operations 
are being developed as rapidly as possible. The annual imports of 
turpentine and fesin into India have averaged curing the last five 
years 227,000 gallons of turpentine and 58,600 cwts, of resin. It is 
anticipated that the Bhowali distillery alone will in three years’ 
time he in a position to supply about 60 per cent. of the total 
consumption of turpentine and well over 80 per cent. of the resin 
consumption of India. But, in addition to the Bhowali distillery, 
the Forest Department will shortly he erecting another distillery 
in Eastern Kumaon, near Tanakpur, from which an approximate 
annual output of 25,000 gallons of turpentine may be expected, 
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while the departmental operations in the Punjab will ultimately 
give a further 50,000 gallons, making the total output of Indian 
turpentine equal to 200,000 gallons per annum and of resin 120,000 
maunds. This will absorb practically all the workable forests of 
Chir Pine (Pinus /ongifolia) under the Forest Department. 

Although the total imports of turpentine given above are 
rather over this figure, they include adulterated turpentines and 
substitutes, and the imports of pure turpentine are appreciably 
less, It is, therefore, not improbable that a certain amount will 
be available for export. It is pointed out, however, that there is 
no possibility of export to England or Europe, the natural outlet 
for any balance, after meeting Indian requirements, being to Aus- 
tralia, New Zealand, Java, etc. It is also possible that consump- 
tion in-India will increase to an extent which will absorb the 
maximum output of the Indian distilleries, especially as a plentiful 
supply of raw materials should stimulate paint and varnish-making 
and kindred industries—[ The Indian Textile Journal] 
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A POSSIBLE CAUSE OF “SPIKE” IN SANDAL. 


BY T. A, WHITEHEAD, I-F.S, 


Sandal is a parasite, but it is dependent upon the foster-plants 
only for its supplies of water and salts. It itself performs the 
important functions of respiration, assimilation and transpiration. 
It absorbs carbon from the atmosphere from which it forms 
indiffusible carbo-hydrates and converts the latter into substances 
which are diffusible and which can be utilised by the plant as food. 
The most important carbo-hydrate is starch (C, Il, 5 O,) Starch 
is converted into soluble glucose (C, 11,, O,) by the influence 
of the enzyme diastase, but the conversion cannot be accomplished 
without water (IT, O) and still more water is then necessary to 
dissolve the soluble glucose. In fact, without water there can be 
no life. The living portions of all organisms are permeated with 
water ; itis only when in this condition that the vital processes 
can be carried on. A large amount of water is retained in the 
plant body for the maintenance of rigidity and enlargement of the 
organs, but a still larger quantity of the water taken up by the 
plant passes through the plant merely as a medium for the trans- 
port of nourishment. The cells of a plant, set apart for the 
storage of accumulated reserve material, may be full of starch, 
yet without water the plant cannot make use of it. The above 
remarks have been noted with a view to advance the theory that 
the cause of “spike” in sandal is due to a reduction in the supply 
of water, 

To test this theory it is necessary to consider in detail the 
known facts and recorded observations in respect of “ spike.” 


I.— KNOWN FACTS, 


(a) A “spiked” trer has never been known ro recover,—It is 
here necessary to consider the effect which a reduction in the 
quantity of water would have upon a growing sandal. The quan- 
tity of water may be reduced by the death of one or more of the 
foster-plants or by the severance of one or more of its connections. 
When this takes place the water-supply to a portion of the plant is 
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cut off either partially or wholly, but the processes of respiration and 
assimilation in the affected portion continue for some time longer. 
The result is that the quantity of reserve material is increased. If 
the whole of the water-supply to the affected portion is cut off that 
portion withers and dies. If a partial supply is maintained the 
quantity of water is sufficient to convert only a fraction of the 
reserve material into nourishing substances. There is no longer any 
necessity for a large leaf surface, and the size of the leaves in the 
affected portion is reduced, Before this could come about the 
sandal’s efforts to obtain more water by establishing fresh connec- 
tions must have failed. It must have taxed the remaining foster- 
plants to their utmost capabilities and thereby stopped any further 
growth in them, Tt was then forced to reduce itself to a size which 
the utmost energy of the remaining foster-plants could support and 
this maximum amount of water and salts it would continue to 
exact, Growth in both parasite and foster-plants is now no 
longer possible. The group of plants is merely able to support 
itself in its reduced condition. In the meantime one or more of 
the remaining foster-plants have possibly been over-taxed and 
begin to wither, so that the evil once commenced with such severity 
as to show outward signs of it is liable to continue ; but in any case 
recovery is not possible. 

(0) A tree is frequently attacked in one part but healthy in 
another—If the supply of water be reduced sufficiently this would 
be the natural result, Reference to this condition of a sandal has 
already been made under I (a). 

() Healthy young seedlings are frequently observed in areas 
which are badly diseased —This requires no comment. 

(d) If the roots of a“ spiked” tree get damaged, “ spiked” root- 
suckers are produced—It has been asecrtained thata “spiked” tree 
contains an abundance of the reserve material starch, One of the 
most important functions of leaves is the absorption of carbon and 
its subsequent conversion into reserve material. When the reserve 
material is already present there is mo longer any necessity for 
anormal leaf surface and hence the root-suckers are produced 
with reduced leaves. 
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(e) If a tree is dug out and root-suckers spring up they are 
“ spiked” as a rule, A tree has however been observed and 
photographed which produced a healthy vroot-sucker on one side and 
a diseased sucker on the other—The healthy root-sucker was 
apparently produced from one of the roots which were supporting 
the remains of the sandal tree before it was cut. The “spiked” 
root-sucker, for reasons already given under I (d), must have been 
produced from a root connected to a host which had already failed 
to meet the demands of the sandal tree. The root-suckers would 
be all spiked if the tree was on the point of death. 

(S) The degree of “ spike” ina tree is the same throughout the 
tree, thus if a further portion of a badly diseased tree becomes 
" spiked” it will not go through the earty stages of the" disease? — 
As noted under I (2) the reduction in the supply of water has the 
effect of reducing the size of the leaves in the affected portion. If 
the water-supply be still further reduced so as to affect a further 
portion of the plant but at the same time not sufficient to cause the 
death of the portion originally affected, the water-supply to the old 
and newly affected portions will now be evenly distributed over 
the whole portion now affected, and the degree of spike will be the 
same throughout the affected portions. 

(g) The ends of the shoots die before the branches, -This would 
be the natural result of a reduction in the water-supply, as is seen in 
the case of trees that are withering. 


II.—RECORDED OBSERVATIONS. 


(a) The “phyllode” in “spiked” trees is due to excess of starch 
in the stem, twigs and leaves—\t has already been noted under I 
(2) that the reduction in the supply of water to any portion of the 
plant partially arrests the formation of soluble glucose from starch 
before the formation of starch by assimilation is likewise partially 
arrested. An excess quantity of reserve material is accumulated 
and the daily expenditure of starch is considerably reduced owing 
tothe reduction in the supply of water. The functions of the 
leaves is curtailed, since the exposure of a large leaf surface to the 
light is no longer necessary, and their size is naturally reduced, 
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(8) No fungus disease has been found and healthy trees could 
not be infected either with refuse of diseased trees or by budding.— 
This requires no comment. It supports the theory that “spike” 
is not a disease. 

(c) Tn spiked” trees the root ends die and the haustoria are 
either absent or dead.—1{ the sandal over-taxes one or more of its 
foster-plants and finally kills them, or if they die naturally, the root 
ends and haustoria connected to these dead foster-plants would 
naturally die off. This is where the trouble begins. It is the 
severance of its connections with the foster-plants that causes 
“spike” in the sandal. 

(d) Apparently all roots of discased trees were found to have 
scars from being pavasited upon. This, however, ts the case even 
with healthy trees. In one casea living haustorium was found 
ona “spiked” tvee—A sandal which is itself parasited upon is 
liable to come to grief more readily than one which is free from 
such parasites. But there is no reason why a healthy sandal 
connected to powerful foster-plants should not be able to support 
parasites without detriment to itself. 


TIL—GENFRAT, 

(a) “ Spiked” Zizyphus CEnoplia, Dodonaa viscosa and Ptcro- 
lobium indicum fave beer observed—-A reduction in the supply of 
water to a foster-plant would have a similar effect upon it as it has 
upon the sandal, But the parasites which suck a foster-plant dry 
need not necessarily be sandal. In localities where sandal abounds 
it is likely to be the sandal. Mr, P. M. Lushington observes that 
he noticed “spike” Zeyphus in North Coimbatore as long ago as 
1903. This is to be expected, since the effect of parasites upon 
small foster-plants would first be noticeable in the foster-plants 
which are being sucked dry by parasites, and the result of the 
death of ‘the foster-plants would be noticeable in the parasites 
later. 

Mr. P, M. Lushington observes that “the disease seems very 
infectious as when once an area has been affected it rapidly spreads 
to the adjoining area and the actual area soon gets wiped out.” 
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The reproduction of sandal, when once established in any 
particular locality, is prolific, and the area must eventually become 
over-stocked. Once this is so the appearance of “spike” is 
inevitable as the strength of the foster-plants is then insufficient 
to support the sandal, and a larger and larger area becomes affected 
as the sandal increases and spreads. 


CONCLUSION. 


From the above it will be noted that the recorded facts and 
observations in respect of “spike” do not contradict the theory 
advanced, They support it and in the majority of cases the support 
is strong. The same cannot be said in support of the theory that 
“spike” is a disease. In the event of the present theory being 
finally established the only remedy for “spike” would be to plant 
up the affected area with more foster-plants or to thin out the 
sandal. All affected trees would have to come out since they could 
never grow any bigger, and by taking them out the foster-plants 
would be given a chance to recover. 


AN EXPERIMENTAT. AREA OF HOPEA PARVIFLORA. 
BY C. P, GARUDACHELLAM, FOREST RANGER, PUTHUR. 

At the instance of the District Forest Officer, South Canara, 
(Mr. V. Ramen Menon) Strodi/anthes was cut over an area of 
five acres covered with seedlings of ‘ Kiralbogi’ (/fopea parviflora) 
in the Devachelia Reserved Forest during 1913-14. 

I inspected the area after the heavy monsoon rains, I found 
that the seedlings of Hopea parviflora are growing well and the 
shoots from the cut Svroéilanthes have preserved the moisture 
of the ground and the seedlings of //ofca are growing up with a 
straight and clean bole. The //opea is the principal species in the 
Puthur Range of the South Canara district and the cutting of 
Strobilauthes promises to improve the forests considerably, 
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At the instance of the District Forest Officer, South Canara, 
(Mr. V. Ramen Menon) Strodi/anthes was cut over an area of 
five acres covered with seedlings of ‘ Kiralbogi’ (H/opea parviflora) 
in the Devachelia Reserved Forest during 1913-14. 

I inspected the area after the heavy monsoon rains, I found 
that the seedlings of //opea parurflora are growing well and the 
shoots from the cut Srroéi/anthes have preserved the moisture 
of the ground and the seedlings of HHofea are growing up with a 
straight and clean bole, The //efea is the principal species in the 
Puthur Range of the South Canara district and the cutting of 
Strobilanthes promises to improve the forests considerably. 
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NOTES ON FORESTRY IN THE U.S. A. 
BY H. G. CHAMPION, LF.S. 


Having been granted leave by the Government of India to 
spend a year in the U.S. A. for special study before proceeding 
to take up his appointment in India, the writer of these notes 
sailed for New York on October 21st, 1914. The subject selected 
was Forest Entomology, additional facilities having been offered 
in this direction by a scholarship from the Carnegie fund adminis- 
tered through the Imperial Bureau of Entomology. On landing, 
he at once proceeded to Washington, D. C., where the head-quarters 
of the U. S. Bureau of Entomology, as well as thuse of the U.S. 
Forest Service are situated. The whole winter was spent there, 
largely taken up with becoming acquainted with the literature of 
Forest Entomology in the U. S,, with the lines on which the work 
is run, as well as with the insects to be studied later in the field. 
Oppostunities however arose and were seized, of seeing typical 
eastern hardwood and coniferous forests in the Alleghenies in the 
company of Mr. ‘Il. EK. Snyder of the Bureau, to whom the writer 
is specially indebted in this connection : lumbering is going on all 
through the winter in spite of several feet of snow and very low 
temperatures. 

Early in March a start was made on a tour of the western 
field stations of the Bureau of Entomology, beginning with 
Migsoula, Montana, in the N. Rockies, which town is also the 
head-quarters of one district of the Forest Service (equivalent to a 
Circle in India). From this place, trips were made in various 
directions, the forests being chiefly of yellow pine (Pinus ponde- 
rosa) and douglas fir, On the Coeur d’Alene National Forest, Idaho, 
something of the Western White Pine (P. smontzco/a), one of the 
most valuable timbers, was also seen, a sale area being visited in 
the company of the Supervisor. 

Proceeding to Portland, lumbering operations in one of the 
famous douglas fir stands in Washington, close to the Columbia 
river, were made the object of a short trip, and one of the big mills 
in the city was visited : it is of course on the Columbia river that so 
much rafting is done, and where the large ocean-going rafts are 
made up for towing down the Dacific coast. 
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Tuming southwards, six weeks were spent in and around 
Ashland, Oregon, where a special study of insect damage to the 
seeds of forest trees is being made: lumbcring operations in ycllow 
pine and sugar pine forests were visited, and further afield, near 
Crescent City, N. California, in the redwood forests and their 
marginal belt of sitka spruce: needless to say, the logging of the 
redwood is one of the most impressive sights of its kind to be seen 
anywhere. 

The next field station is at Placerville, Cal, which is at the 
junction of the pine and fir forests with the foot hills and their 
characteristic chaparral or brush formations where the curious 
bluish leaved Digger Pine (Pinus sabiniana) with its giant cones 
is the only tree of any size. Flat-headed borers (Buprestide) 
were the object of special study here, apart from the general work 
on the bark-beetles, 

After a short time in San Francisco, six weeks were spent in 
the Yosemite National Park on control work against bark-beetles 
attacking the pines there—chiefly jeffrey pine (P. zefrey7), but the 
opportunity of seeing the Big tree, Seguoza gigantea, in its native 
condition at the well-known Mariposa Grove, was not allowed to 
slip: it was a matter of regret to the writer that he was unable to 
see this species being logged as it still is on the Kings River, 
although the stands do not equal those of the redwood. 

Next a few days were spent inthe Monterey Peninsula, where 
Cupressus macrocarpa may be seen at home, as well as other very 
local trees, and after a short stop in Los Angeles the journey was 
continued to Colorado Springs, Cal., at the foot of the Rockies 
on the eastern side. Here one gets yellow pine and douglas fir 
again, with Engleman and Blue Spruces (Picea cuglemanni and 
P. partyana), there is a sinall research station on the Pike National 
Forest near the town. 

Returning to Wahsington, time was found before sailing for a 
visit to the Dismal Swamp in the northern part of the range of the 
Swamp or Bald Cypress, Taxodiun distichunt, though unfortu- 
nately one only sees here what the loggers have rejected or missed 
and it is now chiefly a hardwood forest. Wastern hardwoods were 
again seen in the neighbourhood of Boston, 
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As already mentioned, the whole tour was arranged for the 
purpose of studying methods of economic entomology and it was 
only incidentally that attention could be given to other matters of 
interest to the forester, but it has been thought it might be worth 
while to record a few of the notes and impressions collected. The 
writer had the pleasure of mecting many of the Forest Service 
Officers from the Forester, Prof. Graves, down to the Rangers and 
Forest Guards, some in the office and some in the field. Besides 
Washington, district head-quarters at Missoula, Portland and San 
Francisco were visited and valuable assistance freely given by the 
several District Foresters and their staffs, as well as much informa- 
tion about the National Forests under their charge, and adjoining 
privately-owned timber lands. 

As in almost all respects the National Forest Service leads the 
way in matters of scientific forestry, it is primarily to the Service 
that the following notes apply :— 

Of a totat area of 3,700,000 square miles in the U.S. A, 
860,000 square miles are under forest, and of this, 291,000 square 
miles are under national control, The Forest Service, formed in 
1905, was too late to prevent by far the greater part of the first-class 
timber land falling into private hands (up to some 75 per cent. of 
the total stand), although some of the western forest lands include 
good, though usually at present rather inaccessible material, In 
the east, practically no virgin timber is in Government hands, but 
cut-over lands are being rapidly acquired. 

The fact that the Service is credited on paper with an annual 
deficit of several million dollars does not represent the true state of 
affairs, for it ignores the functions other than revenue-producing 
assigned to the Service, especially the opening up of inaccessible 
terrilury, the improvernent of transport and communication 
facilities, ctc. Again 25 per cent. of all receipts from National 
Forests go to the counties in which they are situated, to be used 
for schools and roads, Further the cut-over lands in the east are 
acquired at the most expensive stage of their life as forests, and 
large grants of timber have been made free to other branches of 
the Government for the construction of railroads (eg., in Alaska), 
ete, apart from a free use exceeding one-third the amount sold. 
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The Service has been as a whole fortunate in its officers, 
despite previous lack of experience as to the most suitable methods 
of recruiting: this latter question still forms a matter of some 
difficulty at the present time. 

Owing to the fact that private firms continually hold out 
offers of higher salary to experienced officials, such are occasionally 
lost to the Service, but the esprit de corps is high. 

It should be mentioned that some of the individual States of 
the Union have in recent years acquired, and are still acquiring 
forest lands for public purposes, sometimes gva timber producing 
forest, sometimes for other reasons, such as the preservation of the 
Big tree, Soguoia gigantea, in California, The total timber thus 
involved is not inconsiderable, and if we include the miscellaneous 
forms of public ownership, it amounts to about one-seventh the 
volume standing on the National Forests, 


ORGANISATION OF THE U. S. Forest SERVICE. 


The Forester and his staff are stationed at Washington : the 
country is divided up into seven districts, each under a District 
Forester, quartered with his staff at one of the largest and most 
accessible towns in his district. The administration of the 163 
forests is under the charge of the supervisors, each with two or 
three assistants, and an office in a conveniently situated town; the 
executive rests largely with the Rangers living in Government 
provided houses out in the forest. A range has an average area 
of 300 square miles, and a forest 1,800 square miles. 

The powers vested in each office are as usual in proportion to 
the responsibility of the office, so that, e.g, a sale or grant for free 
use must be ratified by Ranger, Supervisor, District Forester, or 
Forester, according to its value. 

It should be noted that the Government takes no part in the 
disposal of timber beyond seeing that the terms of the contract of 
sale are complied with, but these are becoming more and more 
precise—a fact which goes to put the Forest Service at a disadvant- 
age in effecting their sales, as compared with private owners who 
make less stipulations, 
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A few remarks follow dealing with some special points, 

. Forest Engineering—As already noted, this is all in the 

. hands of the purchaser, except that he must abide by the terms 
of the contract. These commonly include provisions for— 

(2) minimum dianieter limit of 12°16." Usually an 
exception is made of timber required for railroad- 
ties to be used on the spot ; 

(4) piling and burning of brush in a specified manner ; 

(¢) handing over at the termination of the sale period of 
certain permanent improvements such as logging 
railroads. 

The Government experts decide what engineering operations 
will be necessary for the extraction of a body of timber before the 
sale is completed: the stumpage-value is determined largely as a 
result of this, allowance being made for the necessary permanent 
improvements of the kind mentioned. It may be of interest to 
note that as an average conservative stumpage, value $1,50 per M. 
ft. B, M. is commonly quoted. 

The Logging Railroad everywhere precedes all other methods 
of extraction over any but the shortest distances, even in very 
rough country ; narrow gauge is exceptional. Many examples of 
this were seen where extensive bridge and viaduet building has 
been necessary. 

Skidders are very widely used at the raitheads, They have 
a radius of action of up ta 3,000 feet and are especially useful in 
difficult terrain, both under eastern and western conditions, and for 
handling big logs. They may be of the simple hauling, or overhead- 
carrier types, the latter being usually adapted to work in both 
ways. 

Roth Het and Dry Sides were seen up to three-quarters of a 
mile in Jength, but these do not seem to be very extensively used, 
especially where the timber is of any size. 

Road-iuilding carmot be said to be much developed, perhaps 
on account of the high cost of labour, the noa-permanent nature 
of forest operations, and the absence of a population which would 
use them after their primary function for timber extraction had 
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been fulfilled, nevertheless, the Forest Service constructed 350 
miles of road in 1913. 

2. Working-plans—At the initiation of the Forest Service, a 
puint to which imuch attention was paid, was the drawing up of 
working-plans for publicly and privately-owned forests ; these plans 
have, however, hardly ever been followed out. So far regular 
working-plans have mostly been found impracticable, The Service 
is not cutting its total average possibility, and at present it 
concludes almost every reasonable sale it can. So long as this is 
the case, an equal annual return is impossible for the individual 
forest or even for a district. 

Consequently the U. S. is not suited for the study of working- 
plans, 

3. Fire-protection,—This is the most highly developed side of 
modern forestry in the U.S, A. and reaches its maximum profici- 
ency in California, District 5, where perhaps it is most called for. 

A special feature is the “mobilisation scheme” whereby each 
officer from the District Forester downwards knows at once from 
a chart prominently pasted in his office what aid in men, animals 
and tools are available for fire-fighting in any range, how this 
labour and equipment may be most quickly concentrated in that 
raage, and how the supplies can be maintained in case of a lasting 
fire. This excellent organisation arose largely as a result of 
experiences of the very unsatisfactory nature of help called in on 
the spur of the moment (military troops. ete.). 

The system of look-outs, patrols, and tool-caches, is also 
highly organised, whilst the maintenance of the telephones in 
good order is one of the chief cares of the rangers. In many 
cases, the ranchers and other settlers are allowed the use of 
these lines and thus given a direct interest in their maintenance. 
The Service has over 15,000 miles of telephone lines, and apart 
from their part in the fire-protection organisation their use in forest 
administration is considerable in that they do away with the 
necessity of written reports on minor matters, allow daily reports 
on important affairs and so on, Great care is taken that the trails 
by which a possible fire may be reached are open before the fire 
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season begins. All fires are reported to the district office, and 
marked in on the map in the District. Forester’s office with pins 
variously coloured to represent the area burnt over + 7#ter alfa, this 
facilitates the recognition of the origins of the fires, such as 
incendiarism, The cause of the fires is always recorded where 
possible, and embodied in the annual report. 

There is effective co-operation for fire-protection between 
private owners, and between them and the Federal and State 
authorities. Nearly half a million square miles of forest are 
thus protected rather over half by the Federal Government. 

The question of liability for causing a forest fire had several 
times come before the U.S. courts, and although no definite 
recognition of the principle of expectation values has been given, 
damages between these and realisation values have been recently 
awarded. The effect of this has been very salutary on the railroads, 
etc, which in many cases have organised their own fire-patrols 
which follow every train along the tracks after an interval of 
about half an hour, Gasoline ‘ Speeders’ trolleys being commonly 
used for this purpose. The danger in the west comes primarily 
from the small lines on which alone wood fuel is now used, so com- 
pletely has oil replaced other combustibles. In some regions the 
fires are mostly set by lightning. 

Rules and advice concerning the building of camp fires, ctc., 
are freely advertised both in the forest and out, but more weight 
is given to educating the public to a realisation of the value of 
forests to the community than to a rigid enforcement of these rules, 

On the 163 National Forests, 6,112 fires were reported and 
extinguished in 1914, and the loss caused by them estimated at 
$400,000, and this was considered a very bad fire year. The 
average annual loss from fire in the whole country is estimated at 
$25,000,000 for timber alone, three fires in 1910 swept over 
2,300,000 acres in Idaho, Montana and Minnesota and burnt 127 
persons to death. One portion of the Idaho area was traversed by 
the writer and it is a most impressive sight. 

4. Milling —The mills are all in the hands of the big timber 
companies, and for the most part are exceedingly efficient, One 
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mill at Portland, Ore., visited, sawing chiefly douglas fir, has a daily 
output of 200,000 ft. B. M., and some mills handlings swamp-cypress 
in the east have a similar amount, using two double-cut hand~- 
saws and resaws. These figures are by no means unusually high. 
The labour employed is highly skilled and commands high 
wages, but the lumber industry is at present suffering under a 
general depression, Many milisin the east are having to close 
down with the exhaustion of all the available timber, but the 
southern pine (2. echinata, P. palustris and P. taeda) region still 
furnishes over 40 per cent. of the total annaal production. 

Pulping —Several pulp factories were visited, all of them in 
the east, and using primarily red spruce and hemlock, Both 
sulphate and soda processes are in common use, and more atten- 
tion is being given to the utilisation of waste products, such as 
resin. 

5, Research Work.—~It is admitted that research work along 
sylvicultural lines has hitherto been altogether too diffuse, and has 
consequently not produced such results as could have been wished. 
Recently the whole has been reorganised and officers detailed for 
the work: all proposed lines of research are now submitted to the 
head office in Washington before being started upon, and the 
general programme is also drawn up by that office. 

The laboratory for research work on forest products at Madi- 
son, Wise, which gives employment to some 50 men, has done 
much good work. 

6. Nurseries and Reafforestation,—In recent years there has 
been a marked tendency to cut down the number of forest 
nurseries to a minimum of one in each district, large enough 
to supply the needs of the whole district, except where special 
local conditions cal! for a small nursery in the immediate 
neighbourhood. Many of the State Forest Services maintain their 
own nurseries, but much stock is still imported from Europe. It is 
a common custom to distribute a large portion of nursery stock 
to private owners at cost price. 

Planting up of denuded or fire-swept areas has been exten. 
sively carried on in some localities, but with very unequal success, 
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30,000 acres were thus treated in 1913. Some lack of method 
was observed and the writer expects to see marked development 
in this direction now that fire-protection is so well organised as to 
give more time for the consideration of this problem, second only 
to it in importance, and like it, a matter of considerable expense. 


NOTE ON THE DIFFERENTIATION OF “IN” AND “KANYIN” 
SPECIES OF D/PTEROCAR? US 'VIMNER OF BURMA. 
BY PURAN SINGH, F.C.S., CHEMICAL ADVISKR TO FOREST RESEARCH 
INSTITUTE, DEHRA DUN. 

In 1913, samples Jabelled (1) “In,” (2) “Kanyin-ywet-gyi” 
and (3) “ Kanyin-ywet-the” were received 
from the Divisional Forest Officer, Toun- 
goo, Burma, through the Forest Economist with a view to finding 
some ready field test for distinguishing them from one another 
and it was suggested that a reagent producing different stains 
would answer the purpose. The preliminary examination showed 
that “In” contained 3°55 per cent. of oleo-resin and 0-3 per cent. 
of ash, while *Kanyin-ywet-gyi” and “ Kanyin-ywet-the ” contained 
3°53 per cent. and 1-42 per cent. of oleo-resin and og per cent. and 
12 per cent. of ash respectively. The insoluble ash gave reactions 
for iron which was found to occur in the ferrous condition in the 
wood on examining its aqueous extract, It was seen that 10 
per cent. of potassium ferricyanide solution gave a green stain 
onalithe three timbers. All the three woods being of similar 
nature, it was rather difficult to distinguish one from the other 
merely by staining them. Instead of trying the surface staining, 
five grams of the shavings of each were placed in three 
separate beakers to which to cc. of 10 per cent, solution of 
potassium ferricyanide and 50 cc. of water was added. All the 
three beakers were kept at the boiling point for five minutes 
with the result that each of them developed coloration and they 
were capable of differentiation by this method. 

Another method that was tried in the preliminary work on 
the subject depended on the relative rate of the exudation of the 


Introductory. 
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oleo-resin from equal pieces of “In” and “ Kanyin ” timbers exposed 
to an atmosphere of hot air at 130—150°C. 

A preliminary note was sent to the Divisional Forest Officer, 
South Toungoo Division, to try these two methods in the field. 
He reported that Mr, R. Unwin, B.Sc, Assistant Conservator of 
Forests, tried the methods suggested with results similar to thosé 
obtained at Dehra Dun and that the original object of the enquiry 
being to discover some means of separating the timber of “In” 
from that of “Kanyin” (the separation of the two species of the 
latter timber being immaterial), the resin test alone could provide 
a simple and sufficient means of attaining this object. This 
correspondence, however, revealed that there was some mistake in 
labelling the samples examined at Dehra Dun, because the 
Chemical Adviser had reported just the opposite of what 
Mr. Unwin had found, vs, that the exudation of resin from “In” 
is less than from “ Kanyin,” while Mr. Unwin found that it is more 
in “In” than in “Kanyin.” The question was again referred 
to the Chief Conservator of Forests, Burma, for definite settle- 
ment. Mr. A. Rodger, the Research Officer, Burma, has recently 
tried the method on “In” and “Kanyin” timbers, collected by 
himself with the same results as obtained by Mr. Unwin and reports 
that “In” exudes more resin than “Kanyin.” Mr. Rodger has 
kindly sent again six more specimens of “In” and “Kanyin” 
carefully labelled by himself for a fresh trial at Dehra Dun with 
a view to verifying the results obtained by him in the field. 

This note embodies the results of the trials made with the 
specimens sent by Mr, Rodger to whom the writer's best thanks 
are due for finally clearing up the matter. The specimens had 
the following marks :— 


©. es or In-Dipterocarpus. 

Bae sae Kanyin byu 

2 on 2a: In-Kanyin 

3: Kanyinni Kanyin. 
Qos ey Kanyin-mwezok 

Bouse tee Kanyin gyi 
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The following is the preliminary ex- 


Analysis of the samples. gett . 7 
amination of the specimens given above :— 


Mark of the| Moisture Ash Oleo-resin Colour of the 


sample. marae v2 % % timber, 
° In-Dipterocarpus ... 11'80 100 4°64 | Red brown. 
I Kanyin byu rt 29°61 ; O71 tro | Light red brown, 
2 In-Kanyin wn72 | O85 0°78 1 Light grey brown. 
3 Kanyinni 15°03 O16 0°94 | Dull red brown. 
4 Kanyin-mwezok 13°86 o'74 0°62 | Ashgrey. 
5 Kanyin gyi be 13°22 0°22 218 | Red brown. 


The stain test was tried as described 


The Stain Test. . + 
a ee above with the following results :— 


} 
Mark. Deposited precipitate at the | cotour of the supernatant Tiquid. 

o Blue i a Dirty faint yellow. 

r Do. ani na Green, 

2 Do. Do. 

3 Do Do. 

4 Do. Do. 

5 Do. we oe Do. 


Though all Dipterocarpus species give a blue precipitate on 
this treatment, yet the colour of the supernatant liquors at once 
distinguishes “In” from“ Kanyin,” It is not of course possible 
to distinguish “ Kanyin” varieties from each other, 

The application of this test however in.the field is somewhat 
difficult. It requires that similar quantities of material be taken 
and boiled for the same time, and that the observation of the 
difference in the depths of the colour be made after cooling each 
extract for the same length of time. 
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This test can be easily carried out in the 
field as follows :— 

Take an ordinary galvanised box about 1’ 6” x 6” with well- 
fitted cover carrying a thermometer reading up to 300°C. and four 
hanging wire-supports to take two pieces of wood 4” 2" x2” on 
each side, Heat the box on a “ Primus” stove till the temperature 
rises to 120°C, Take off the lid and suspend pieces of the same size 
of “In” and “ Kanyin” inside by placing them on the hanging wire- 
supports. The cover is then replaced. The heating is continued for 
another 15 minutes, the temperature rising to about 150°C. and it 
may be allowed to go as high as 170°C. The pieces are taken out 
and the exudation observed, It was tried on the six specimens by 
taking pieces of 34” 14" t" and exposing them to a temperature 
of 140°C. for 15 minutes. It was found that “In” exuded 
most resin, and all the “ Kanyins” showed but nominal exudation 
of resin, Thus it was at once easy to distinguish “In” from the 
“ Kanyins.” Of the “Kanyins," No, 5, Ze. “ Kanyin gyi” showed 
the most resin, the next was No. 4, é¢, “Kanyin-mwezok,” less 
than No. 4 were Nos,1 “Kanyin byu” and 3 “Kanyinni,” No, 2 
showing no exudation, 


The resin-exudation test. 


These results agree with the results obtained by Mr, Rodger 
in the field, The following is an extract 
from a letter addressed by him to the 
Forest Economist :— 

“1st Experiment—Small blocks of ‘Kanyin’ and ‘In; 
: 15 minutes at a temperature of 130°—150°. 


Mr. Rodger’s experiments. 


A. ‘Kanyin-in’ wood from just inside the sapwood— 
no exudation. 

B. ‘Kanyin-in’ wood from the centre of the log—no 
exudation. 

C, ‘In’ wood from just inside the sapwood—slight 
exudation. 

D, ‘In’ wood from the centre—no exudation. 

ond Experiment.—-Same blocks treated again, this time for 

30 minutes at a temperature of 138°—180°, 
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no exudation, 

very slight exudation. 
marked exudation, 

. very slight exudation, 


OO > 


3rd Experiment.—From a cross section of an ‘In’ log, 84” 
in diameter, and 3” thick, a piece was split out across 
the centre, 


The width of the piece was 1-3". One edge was chiselled 
off clean so as to Ieave all the vessels open. A piece of ‘Kanyin 
byu’ almost of the same size was treated in exactly the same 
way, and the two pieces were put side by side in the stove for 
ten minutes at a temperature of 120°—160°. Great exudation 
occurred from the ‘In’ and practically none from the ‘Kanyin 
byu? There was no exudation from the sapwood in  cither case, 
The exudation from the’ ‘In’ was almost uniform all across 
the heartwood. These experiments seem to prove that it is 
‘In’ and not ‘Kanyin’ that exudes resin in quantity when 
heated. 

2. I notice that ‘In’ when heated produces a strong charac- 
teristic resinous smell, and that the two kinds of ‘Kanyin’ have 
only a faint smell, not nearly so distinct and characteristic as 
‘In.’ By heating a piece of ‘In’ with a piece of wood 
which it was, desired to name, I am sure that the smell would 
be a good guide as to whether the unknown piece was ‘In’ or 
not.” 


Mr. Rodger's third experiment conclusively proves that it is 
“In” and not “Kanyin” that exudes resin in quantity when 
heated. He has made a useful additional observation that the 
specimens tobe tested must be drawn not from the sapwood 
but from the heartwood. As regards Mr. Rodger’s observation 
that “In” gives a strong-characteristic resinous smell as compared 
with the faint smell of the “Kanyins,” this is borne out by the 
fact that “In” contains more oleo-resin than the “ Kanyins.” 
The nature of Dipterocarpus oleo-resins in all its species is 
however similar, 
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It has been definitely established that it is possible to separate 
“In” from “Kanyins” by both the colour 
test, though this would not usually be 
feasible in the field and by the resin-exudation test. The only 
precaution necessary is that pieces of exactly the same dimen- 
sions and drawn from the. heartwood should be taken for these 
comparative tests, 


Conclusions. 


ARBORICULTURE. 
THE MOUND AND PIT METHOD OF PLANTING, 
BY F, TRAFFORD, 1.F.S. 


The usual way in which an avenue of trees is created is to 
place a seedling in a pit, carefully make a basin for its reception 
and water it steadily every hot season for some years until it 
grows large enough to fend for itself, The drawback to this 
method, and it is one which puts it out of the pale of practical 
forestry, is the expense of constant watering and the risk of the 
young plant being killed if this watering is in any way neglected, 
The young tree having an abundant supply of water on the surface 
develops a large superticial root-system and does not exert 
itself to force its roots into a substratum of soil which by constant 
watering has got consolidated and in the rainy season is in a more 
or less water-logged condition. 

The method about to be described has been found to be 
effective in raising the maximum of plants with the minimum of 
water and has been gradually evolved during the afforestment 
of a bare and more or less rocky ridge in the arid climate of the 
Central Provinces. It consists of a pit about two feet deep 
flied in with a loose mixtare of earth, The addition of a small 
bundle or two of stems or twigs to keep it well aerated would 
probably be sound. On this a mound a foot or so high is 
constructed and a handful seedlings two or three months old are 
placed on each mound so that the roots of the inner ones are not 
exposed to the air in transit, 
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The pit and mound are made as soon as possible after the 
rainy season so that the soil in the pit does not become consoli- 
dated before the seedling has time to throw its roots well down. 
A little late rain will do good. The soil on the mound must be 
kept broken up and powdery, the surface being raked up after 
every shower which may occur early in the cold weather so as to 
prevent the elimination of moisture by capillary attraction, If it 
is found absolutely necessary to administer water it should be done 
in small doses and preferably through a hollow bamboo or bundle 
of twigs buried in the mound, the idea being to induce the roots 
to grow down as rapidly as possible into the pit. 

The addition of the mound scrves two purposes, It keeps 
the soil in the pit cool and moist in the hot weather and by 
throwing off the rain prevents the soil in the pit becoming first 
water-logged and then consolidated in the rainy season. It enables 
the young tree to obtain an abundant supply of air for its roots in 
wet weather while the pit supplies the necessary moisture in the 
hot season. In this way the young plant is enabled to cope with 
those rapid alternations of dry and wet weather so common in 
most parts of India. 

The gravelly nature of the soil where this work was carried 
on necessitated the digging of deep pits. In better soil a pita 
foot deep or even less would probably be sufficient to give the 
plant a good start in life, a good mound however is essential in 
any case. 

Should any of your readers be required to carry ont planting 
under unfavourable circumstances the above method, if not 
already adopted, is confidently recommended and may be given 
a trial, 
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NOTES ON THE FOREST ADMINISTRATION IN OUDH, 
FORTY YEARS AGO, 

The forests of Oudh some 40 years ago were entirely separate 
from those of the North-Western Provinces—Oudh being then a 
separate province under its own Chief Commissioner. The earliest 
report that we have at our disposal is that for the year 1871-1872. 

The receipts of this year were Rs. 1,38,000 and the expendi- 
ture Rs. 1,26,000, showing a surplus of Rs. 11,000. 

The chief heads under which the revenue was collected were 
timber sold from depédts some Rs. 49,000, timber sold in the forest 
some Rs, 41,000 and grazing dues Rs. 36,000. 

The object aimed at at that time was to remove all timber 
departmentally. The chief timber sold was Sal, Sissoo, Khair, 
Dhaura or Bakli (Anogetssus datifolta) for cart-axles and Kusum 
(Schleichera trijuga) for oil-crushers. 

Great complaint is made in connection with the unlimited 
grading that went on, which destroyed or prevented any regeneration, 
The Conservator remarks that in sample areas where he excluded 
grazing the reproduction was excellent. Asat present, the two best 
timber divisions were Kheri and Bahraich, 

The total area of the Government forests in this Circle was 
something over 800 square miles, and this area was gradually 
increasing owing to the resumption of old grants. Settlement there 
was none, while survey and demarcation were very rough, An 
endeavour was made to form a thorn hedge of Khair around a 
portion of the more valuable Bahraich forests ; this does not seem 
to have been very successful. We have also scen old cactus 
hedges round portions of forests in Oudh—at times these were 
fairly successful but appear to have been considerably damaged 
by porcupines, 

Various small plantations were tried and it is noted that 
“short pieces of small roots of Sissoo were planted horizontally 
and sent up vigorons shoots." This method, which we have not 
previously seen adopted, commended itself to the Conservator. 
As it does not appear to have been persevered with it probably 
was found not to answer on further experience. 
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In the Kheri Division the working-plan of those days pre- 
scribed a felling of 3,213 selected trees—nearly 500 short of this 
number were actually felled, “the cause of the incomplete felling 
was the extreme care and long time taken in selecting the trees.” 
‘This excuse appears to have been rather a shallow one but it seems ; 
to have been accepted. 

The report of the year is a meagre one covering less than ten 
pages, but the Chief Commissioner appeared to be satisfied with 
the progress made. Jorests were not considered as important then 
as they are now, 

The report of the following year deplores the fires that swept 
through the forests, though it is stated that the Sal forests are 
improving every year. 

It is stated that the Kheri Division contains the only Sal 
timber forest capable of being profitably worked departmentally. 
This is not very clear as some 2,500 green Sal trees were sold to 
purchasers in Bahraich and they do not appear to have been losers 
by the transaction, why then could they not have been removed 
departmentally ? The purchasers apparently selected their trees 
and this is admitted to have been a mistaken policy. 


Steam sawing machinery was indented for and received from 
England and located at Bahramghat, this was maintained till about 
1895 when it was sold off. 

The surplus of the year was about Rs. 86,000 which was 
considered satisfactory. 

The Conservator is taken to task by the Chief Commissioner 
for merely quoting the opinions of his assistant in his report, 
whose “ suggestions and observations, although no doubt valuable 
in themselves, would have been of greater weight had they been 
endorsed with some expression of opinion by Conservator. ” 

The review states that the frequency of fires might have been 
reduced by a little extra supervision. This reads well but ignores 
the fact that any increase of establishment had been refused and 
little money was made available for fire-conservancy of any- 
thing else, 
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We pass next to the following year 1873-1874. During this 
year the permanent Conservator returns from leave and criticises 
what has been going on in his absence. “I recommended a new 
system of timber operations, but-in my absence no notice was 
taken of the latter.” “The selling of green Sal trees standing 
referred to by the officiating Conservator in last year's report 
was quite exceptional and he saw too late the mistake he had 
made.” 

“ The officiating Conservator did not comprehend the diffi- 
culty of collecting. ......... cece teereveeerene ” Evidently the 
permanent Conservator held the opinion that he was the only man 
capable of administering the Oudh forests successfully. Service in 
his Circle could not have been very attractive. 

The average growth of Sal from experiments made is stated 
to be 2” of radius annually so that a tree of q’ 6" girth takes 14 
years to pass into the 6’ girth class. This seems rapid and has 
not been generally borne out as far as our experience goes. 
Based on these data the Conservator now proposes a 20 years’ 
rolation in place of go years. The Chief Commissioner frankly 
acknowledges that he has not the requisite knowledge of arbori- 
culture to judge of the propriety of the Conservator’s proposal and 
will not adopt it until he has the professional opinion of the 
Inspector-General. The Conservator's sylvicultural knowledge was 
evidently not much trusted in those days. The Conservator con- 
siders that few of the standing Sal trees “ have come from seedlings 
proper direct, but have been kept down by fires and other causes 
and when their roots have been firmly established they have shot 
ahead.” 

He further adds that when there is a good stock of seedlings 
everything should be cut over flush with the ground and allowed 
to start afresh, cattle and fires being kept out at almost any cost, 
This is all very well but the Conservator does not state how he 
proposes to keep out fires and cattle, a matter of great importance, 
Looking to the Chief Commissioner's remarks “This section of 
the report is a melancholy record of the continued failure of the 
department to preserve the forests from the ravages of fire” while 
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the Government of India resolution notes that “ the Conservator 
reports that the forests have been burnt much as usual in spite of 
the indefatigable efforts of his assistants. ” 

“ The yield in the year has been very good: as a rule we cut 
one tree oul of three first class trees per acre (on an average two- 
thirds of the trees are not suited for timber)............0..: cess 
This savours much of revenue hunting and is a fair sample of how 
the forests were worked in the early days of the department. 

The surplus of the year improved to some Rs. 1,04,000 and 
the average surplus of the 12 years of working, that is we suppose 
since the forests came under professional(?) management, is shown 
to have come to about Rs. 58,000. 

The following remark of the Chief Commissioner reads to us 
curiously: “ The selling of standing Sal trees is an experiment 
not likely to be repeated.......66ccccccseeeeee the expressed desire 
of the Government of India for its gradual abandonment should 
be borne in mind.” How the department proposed to work the 
forests departmentally with the very small staff at its disposal is 
not clear. 

The Chief Commissioner is at a loss to understand the record 
of forest offences. “It is not understood why Oorce, ahir, was 
proceded against for ‘sitting under a tekoee tree.’ His fate is 
uncertain, for whereas in Appendix II he is said to have been 
released, it would seem that in all cases not pending convictions 
were obtained.” 

The Government of India resolution on the report of the 
year 1873-74 is the first one that we have been able to lay onr 
hands upon. It is not very complimentary. “The report contains 
no evidence of material improvement in the condition of these 
Government Estates,” and asks that the exclusion of cattle from 
a portion of the forests at least be seriously considered, further 
suggesting the closure against all cattle of forest which has been 
fired, “and such a measure would only be admissible in forest 
tracts where no rights or privileges exist.” This latter clause 
seems too sweeping—it is surely open to the Local Government to 
revoke at any rate privileges, Clearing the forest of rights and 
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privileges is advocated even if considerable areas have to be given 
up. “An essential condition is that the blocks remaining at the 
disposal of the Government should be of as large extent and 
compact shape as possible.” If this had been borne in mind in 
other Circles that we could name outside Northern India much of 
the friction that has been prevalent in them would have been 
avoided. 

Again “...ceue measures advocated by the Government of 
India ever since 1868 that a diminished area of forest land if 
under complete control may produce a larger yield of material 
and revenue than the present area under cxilsting conditions.” We 
agree entirely, 

Exception is taken to the want of care shown in preparing 
the statements to the report and looking through them they are 
not very intelligible. 

Taken altogether the reports of these three years do not show 
the administration of the Oudh forests in a very favourable light 
judged by the standard of recent years; at the same time every 
allowance must be made for an untrained and very small staff and 
the backward condition of the people surrounding the forests, the 
competition of Nepal and zamindari forests of which there were 
large tracts and the limited measure of support accorded to the 
department by the Government of those days, 


AN ENCOUNTER BETWEEN A WILD CAT AND 
A PEACOCK. 

‘Being attracted by an unusually loud calling of peacock, my 
brother and I went up to investigate. We flushed a number of 
peafowl and a pig and discovered a wild cat (Felts chaus) dead but 
still limp and a peacock alive squatting on the ground unable to 
move and gasping with his beak open. The whole place was 
littered with peacock feathers and it was evident that a fierce 
struggle had taken place out of which the peacock had emerged 


<1 19x63 AN ELEPHANT'S PUNISHMENT 269 


ae 


the victor though whether he would have lived much longer was 
doubtful, as I naturally put it out of its pain. From the wounds 
on the two animals it would appear that the cat had seized the 
peacock by the fleshy part of the body above the tail first on one 
side and then the other. The peacock had retaliated by vigorous 
pecks directed at the side of the cat's neck and had dug a hole and 
eventually probably severed a large vein or artery which put an 
end to the last of the cat's lives. 

The circumstance must be very unusual. The cat was quite 
full-grown and must have been extraordinarily fierce to have held 
on as she did till she was killed. Whether any of the other peacocks 
helped I can’t say, but think it extremely doubtful. “hey and the 
pig were probably spectators of this jungle tragedy. 

R. THomrson. 


Tecan vouch for the above story as I saw both animals 
shortly after the tussle. [ wonder whether any of your readers 
have come across a similar case. I imagine that in most cases the 
wild cat gets the best of the encounter and a meal into the 
bargain, 

F, TRAFFORD, 


AN ELEPHANT’S PUNISHMENT. 
BY G. N. SIMEON, LFS. 

The accompanying four photographs (Plates 19 and 20, Figs, 
I to 4) showing the punishment meted out to a bad-tempered 
elephant may be of interest to readers of the /ratan forester. 

The delinquent is Buxa Bahadur, a large “mukna” elephant 
belonging to the Forest Department in the Goalpara Division in 
Assam, and he has Jong been notorious and is carefully avoided on 
account of his homicidal tendencies. 

I wanted to get a photograph of him one day and had gone 
up fairly close (he was hobbled and chained to a tree at the time). 
He happened to be facing me, and I moved round to one side to 
get a better view of him, As I did so he madea dash forward at 
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me as far as his chain would allow and hurled a large stalk of 
fodder which he had in his trunk and which shot past me like an 
arrow. His Mahout then came up and tried to go up to him but 
was ignominiously routed. Fig. 1 (Plate 19) shows Ruxa in an 
aggressive attitude, the Mahout being off the picture on the left as 
hard as he could go. 

As Buxathen proved obdurate to the blandishments of a 
7-foot barbed spear kept for these occasions I sent for the “tusker” 
Utam Prasad, an elephant about the same size as Buxa but of 
whose tusks Buxa is in mortal terror. As soon as Utam Prasad 
arrived on the scene Buxa caved in at once and cringed for all the 
world like a whipped puppy. He allowed himself to be hobbled 
with extra ropes, andhis Mahout was able to get up on to him. 
Fig. 2 (Plate 19). 

When he was securely tied fore and aft, his Mahout got 
down and Utam Prasad was told to give him a hammering, 
Figs. 3 and 4 (Plate 20) show various stages of this. In Fig. 3 they 
are engaged in a pushing match where Buxa being hobbled was 
nearly knocked over, and in Fig. 4 Utam Prasad has just caught 
him a good bang in the ribs. 

After about ten minutes of this rough handling Buxa was 
left sorry for himself and rather cowed to meditate upon his sins, 
It is very fortunate that we have an elephant of whom Buxa is so 
afraid, for otherwise he would be unmanageable at times. Unfor- 
tunately the “tusker” himself is bad-tempered and untrustworthy 
and if they both happen to go “masth” together the only thing 
to dois to tie them both securely and wait till they get all right 
again. 

The redeeming feature of both elephants is that they are very 
powerful and excellent baggage animals in their saner moments, 
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AN ELEPHANT’S PUNISHMENT. 


TURPENTINE OIL AND ROSIN FROM SOSWELLIIA 
SERRATA, 

In their useful investigations of the products of the Empire the 
Imperial Institute authorities, in their Budletin of July-September, 
consider the possibility of utilising the oleo-resin of Boswellia 
sevvata for the production of these useful commodities. The oleo- 
resin of this tree, which is fairly plentiful in India, is sometimes 
known as Indian frankincense, and it finds a limited use locally 
as an incense in the temples, also as a remedy in rheumatism and 
debility. The export of this oleo-resin is at present small, amount- 
ing in 1913-14 to 778 cwt, to the value of £1,339, most of which 
went to Germany and Austria, where they no doubt needed it. 
Now the question is, how to utilise this oleo-resin ourselves in 
some more useful manner, and with this end in view the authorities 
‘at the Forest Research Institute at Dehra Dun distilled a portion 
of it in a copper still with open steam and obtained from it both 
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turpentine and rosin, samples of which were forwarded to the 
imperial Institute for further examination. The turpentine oil had 
a slight greenish hue anda sweet agreeable odour. It had a specific 
gravity at 15° C. of 0'8446-and a specific rotation of [a], + 31°24". 
On fractional distillation 89 per cent. passed over between 155° and 
160° C,, and 11 per cent. between 160° and 180° C., so that it 
differs very little in this respect from American or French turpen- 
tine. It behaved very similarly towards resins as ordinary turpen- 
tine, but dried off a little more quickly, which may be remedied, if 
necessary, by including some of the higher boiling point fraction. 

The resin left after distillation was dark coloured, and differed 
from ordinary rosin in its composition and properties ; for instance, 
it had an acid number of about 50 and a saponification number 
of 92, and, therefore, it could not replace the last-named in most 
of its uses, such as, for instance, paper sizes, soap-making, ete. It 
also gave a brittle coat, therefore it would he of no use in varnish 
manufacture. No doubt it could be employed in the preparation of 
common sealing-wax and cements; other uses may also be found, 
just as there has for the rubber resins, which fetch almost as high 
a price as common rosin. Some experiments were tried on the dry 
distillation of this resin for the manufacture of rosin oils, but the 
products obtained were quite different from those obtained from 
ordinary rosin, so that this did not promise to open out a use for 
the material—[Oxt and Colour Trades Journal. 


OUR FOREST DEPARTMENT. 

We are glad to find that an officer, writing in the /xdian 
Forester of January 1916, refers to the probable great expansion 
in the teak timber trade for ship-building purposes after peace has 
been restored. The loss in ships has now totalled to a very large 
figure and so far from diminishing from week to week is actually 
on the increase. From being confined at first to vessels of small 
tonnage, or trawlers, it has extended to liners and the scene of 
destruction has also spread considerably, Trade everywhere is 
suffering from a deficiency in tonnage, stocks are being accumulated 
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and an cutlet must be found for such stocks as quiekly as possible 
as soon as normal times will have returned. Nor is there the 
smallest doubt that once the Panama Canal has been sect on a 
permanent working basis there will be a material expansion of sea 
traffic, and lastly, if the purpose of the war be attained, zz. that 
a lasting era of peace and prosperity is secured for all nations of 
the earth, a great fillip will be given to commerce, affecting practi- 
cally every country of the world. The nations will therefore shortly 
be crying out for many more ships than they have ever had and 
will have not only to restore those that have been sunk but to add 
largely to their fleets. Now, the favourite timber for ship-building 
all over Europe is teak, and the teak that is used comes practically 
wholly from Burma and Siam, that is, it is our Indian Forest 
Department that controls most of the supply. The supply before 
the war scarcely met the demand and consequently the price of teak 
has more than doubled in the last 30 years. It is now up to the 
Forest Department to gird itself to increase the production, and 
we find an officer in the service showing in the dian Forester 
how it might be done. By the exercise of some pressure and 
energy the new Lieutenant-Governor of Burma has in a brief period 
put the tungsten ore industry of the Province on a footing that will 
ensure an outturn of many times what it was six months ago. He 
may perhaps be able to turn his energies next on the expansion of 
the teak industry ; but it needs to be done at once if the Province 
is to reap results during the period when demand threatens to be 
greatest. Those interested specially in the subject should read Mr. 
Hopwood'’s Paper and the two preceding it. Here we can refer 
briefly only to the remedies he suggests, It is necessary to girdle 
teak trees three years before they are felled, so if three years hemce 
it is desired to materially augment the supply additional girdling 
must be undertaken at once. Mr. Hopwood thinks the forests will 
stand doubling or trebling of the girdling programme during the 
next five years, and also thinks there is a large number of trees in 
the forests that are already over-mature and must perish if not 
removed. The additional girdling can no doubt be effected by the 
department with more staff and energetic supervision, but pressure 
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must be brought to bear on the lessees to remove without delay all 
girdled trees. There is a tendency for them to remove only the most 
valuable trees, neglecting others that the department has girdled, 
since the royalty they pay is only on such timber as has been 
removed to an appointcd measuring station, Obviously lessees must 
be deprived of this liberty and must accept as marketable all trees 
that the Forest Department select for girdling, the department on 
its side guaranteeing that girdling is effected only by reliable and 
responsible officers. : 

Another long view for the department to take is that, besides 
being first favourite for ship-building, teak is also used largely for 
railway carriages in India, The stringency of moncy has caused 
railway grants to be much reduced in the last two years and hence 
building programmes have had to be cut short, But as_ the traffic 
on Indian railways instead of being curtailed has been carried on 
under greater pressure than ever, this only means that expendi- 
ture on stock-building is being deferred, that what is not being 
spent during the war must be spent after it, and in addition to 
expenditure then curren The demand for teak for carriage- 
building may therefore, before we expect it, go up with a bound to 
twice what it has ever been. And the same may be said of other 
timbers required for sleepers. It is practically certain that railways 
are experiencing some anxiety in maintaining their lines to the 
standard they desire, and that any saving on the item of sleepers 
must be countered by very large expenditure a little later. If our 
Indian forests are then unable to meet the demand foreign sleepers 
will be brought in to flood the country and the profit to the Indian 
Forest Department be thus lost. The present then is the time to 
strengthen the commercial side of the service, since a boom must 
shortly come, and any business lost then may be lost for ever— 
{/ndian Engineering} 
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HOW 'T'TO MEET THE DEMAND FOR BRITISH TIMBER. 


It is most unfortunate that the tendency of the war has been 
to seriously check planting operations, and at the same time to 
greatly increase the felling of all kinds of timber. The war has 
certainly brought home to us in a clear and unmistakable manner 
the danger of relying too much on foreign supplies of timber, 
and it is to be hoped that after peace we will settle ourselves down 
to make amends, not only for past neglect in that way, but in 
order to make up for lost ground by replanting some, at least, of 
the land from which timber has been felled. But unless the 
Government takes steps to stop the present tendency te check 
planting and hasten felling, another year of war will most 
certainly find this country seriously denuded of its best timber. 

We are no pessimists, but unless something is done, such as 
by Act of Parliament, to either induce replanting or stay the axe 
of the woodman, the woodlands of our country will be sadly 
depleted in another year or two. Heretofore, the State has done 
extremely little, either in extending the area of our woodlands 
and plantations or in inducing owners of suitable land to do so 
themselves, 

The waris making unusually large demands on timber all 
over the Continent, as well as at home, and it is quite possible that, 
when foreign supplies are greatly diminished, we will be compelled 
to make severe inroads on our own resources. To those who 
rightly regard our forests as a national asset it is quite plain that, 
in order to keep up supplies for the future, replanting of ground 
from which a timber crop bas been cut is the only feasible way of 
facing the difficulty. 

When we consider that the total area of woodlands in this 
country is only a little over 3,000,000 acres, that fully 15,000,000 
acres of waste lands exist, and that we annually import over 
10,000,000 tons of timber at a cost of nearly £30,000,000, the 
necessity for an increased area of woodlands will be apparent to all, 
and the more so asa dearth of timber is imminent and outside 
supplies are being rigidly conserved, while our home demands are 
ever on the increase, 
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Taken as a whole, Europe has not enough timber to meet 
her demands, about 4,000,000 tons in excess of what she produces 
being annually required, and stringent laws have been passed 
regulating the output. This is the case with Norway, Sweden, 
Finland and Russia. The Canadian forests and those of the 
United States are both nearly exhausted, and by a competent 
judge it has been said that in fifteen years little or no timber will 
he left if depletion goes on in those countries as at present. But 
the worst is that there are no forests to fall back upon, for the 
tinwber of those of Africa and India and South America ts unsuited 
generally to our wants. Australia, China and Japan require at 
present more timber than they produce. 

For the past five and twenty years I have not failed to urge 
on private owners of woodlands pressing necessity of planting 
up some at least of the waste and unprofitable lands of our 
country in order to provide timber for the future, and leave us 
less dependent on the gradually dwindling supplies that are 
annually sent us from abroad. 

England being, so to speak, a residential country, the retention 
of acertain amount of heath, mountain and commons land for 
the purpose of deer forests, grouse moors, game coverts and golf 
links is imperative, and will considerably pose. But I think that I 
am well within bounds in allotting out of the 15,000,000 acres of 
waste lands 1,000,000 acres to afforesting and 14,000,000 acres to 
game preserves and recreation. 

Taving personally explored much of the mountain and heath 
lands in England and Scotland and some of the vast tracts of bog 
land in Treland which alone extend to fully 1,125,000 acres), I 
have carefully computed that of the land up to 1,200 feet. Where 
timber would grow perfectly well, about 9,000,000 acres are avail- 
able for afforesting purposes. As far as I have been able to find 
out, the average rental of such ground would be considerably under 
3s. per acre, while, on the other hand, Tam quite convinced that 
any land which does not bring in at least three times that amount 
for grazing or agricultural purposes would be more profitably 
employed in carrying a crop of timber, It is, perhaps, unfortunate 
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that much of these waste lands is private property, the awners of 
which, even could they afford it, have little inclination to sink, for 
a period of, say, twenty-five years, the necessary capital required to 
be expended on the formation of woods and plantations. 

Under such conditions the question naturally arises, What 
is the most feasible way to overcome the difficulty? In answer, 
and without the slightest hesitation, I would say that suitable waste 
lands at the rate of 40,000 acres should be planted annually, for a 
period of, say, twenty-five years. Such lands could, in England, 
Scotland, Wales and Ireland, be gradually and cheaply acquired 
where the owner himself was unwilling to plant, and in Ireland 
vast tracts of bog land would be willingly handed over at the 
present moment at a small sum per acre. Quite recently, in 
Wales, 7,412 acres of upland described as “rough grazing and 
sheep walk” was sold by public auction for £15,670, or at the low 
rate of £2 25. 3d. per acre. The land was particularly suitable for 
the growth of larch, as the highly remunerative plantations adjoin- 
ing clearly pointed out, But numerous similar cases could be 
given, so that the excuse of no available land is not tenable. They 
could be dealt with by a waste land reclamation society, 

After careful computation, I have no hesitation in saying 
that the area of plantations in the United Kingdom could at once 
be doubled by the planting of waste lands which at present do not 
bring in over 2s. per acre of rent annually, with infinite benefit to 
the country generally and a vast increase in the value of land both 
to the owner and farmer who cultivates it. I have already 
suggested that altogether 1,000,000 acres should be planted over 
a period of twenty-five years at the rate of 40,000 acres per year, 
which would be an outlay of about £290,000 annually—a small 
sum, it will be admitted when compared with the 425,000,000 
yearly expended by this country on supplies brought from abroad. 
In a future paper the cost of planting and financial returns there- 
from will be dealt with,—[Country Life.] 
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POISONOUS BERRIES. 
RY E., M. HOLMES, F.L.S, 


The berries of the yew, Vaxus baccata, Linn, are abundant 
at this time of year in calcareous districts, or wherever else the tree 
oceurs. A great deal of misconception attaches to the poisonous 
character of the yew. Some writers have supposed that the 
poisonous character depends upon whether the leaves of the female 
or male tree are used, others as to whether the fresh or withered 
leaves are eaten ; some have stated that the berries are poisonous, 
and others that they are not. The facts of the case are, that yew 
trees, both male and female, leaves and fruit, all contain the 
alkaloid taxine, which is distinctly a heart poison, and that the 
leaves are fatal to animals if taken under certain conditions, such as 
when the animal is famished, or is otherwise in a fasting condition. 
But when mixed with a sufficient proportion of food, although 


Yew Berrigs (Zaxus daccata, Linn.) 
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poisonous, these do not prove fatal; this was proved many years 
ago by administering yew leaves distributed in varying quantities 
of fodder. : 

The {ruil consists of a fleshy, bright red, cup-shaped arillus, 
which has a sweet taste and is filled with a very viscid juice. The 
single seed is ovate, and it is the kernel which contains the poison, 
taxine; from this the viscid juice of the aril is free. The red, 
fleshy part is, in fact, often eaten by children, and so tong as they’ 
eject the seeds there is no danger. It is also greedily sought by 
wasps, and even caterpillars, while birds are very fond of the fruits, 
the seeds being passed through their intestines unbroken. The 
berries of the yew can therefore only be considered poisonous if 
the seeds are cracked and swallowed. 

From a purely botanical standpoint the yew “berry,” as it is 
popularly called, is of some interest, since it is difficult to classify. 
In the vague sense that part of it is edible, it may be called a fruit, 
but it cannot well be classified under fruits, 
a half-naked seed, enclosed on one side with a fleshy aril. Its 


since it consists of 


manner of fertilisation is also interesting, since this is effected by 
wind-borne pollen, and as there is neither ovary nor stigma, the 
micropyle of the ovule has to answer the purpose of a stigma, and 


for this it exudes in spring time a minute drop of viscous liquid. 


Inthe spring the pollen is blown about in sulphur-like showers, 
and such grains as fall on the micropyle of the seed are after- 
wards, when this sticky drop shrinks in drying, carried inwards 
upon the embryo. 

A very good figure of the sced and aril is given in Green’s 
‘Manual of Botany, ii, p. 179, fig. 934. Such an anomaly does 
the construction of this fruit present that, in former days, when it 
seemed to be the chief ambition of botanists to invent as many 
artificial botanical terms as possible, the name Sphalerocarpium 
(from two Greek words, one having the double meaning of slippery 
and, as a consequence, dangerous, and the other meaning a fruit) 
was given to this particular divergence from the ordinary type of 
gymnospermons fructification.—[7he Pharmneentical Journal] 
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Itis the sycamore that the prize contest of the American 
Genetic Association has shown to be the largest deciduous shade 
tree of the United States, and the specimen winning the award— 
growing at Worthington, Indiana—is 52 feet 3 inches in circum- 
ference and 150 feet high. Taller than this grows the yellow poplar, 
one in North Carolina being 198 feet high, with a circumference 
of 34 feet 6 inches. The sycamore, or American plane-tree or 
buttonwood, is widely distributed over the eastern half of the 
United States, and, besides having fine shape and growing rapidly, it 
offers great resistance to insects and fungi, with notable endurance 
of city smoke and vapours, Of trees bearing nuts, acorns being 
counted, the valley oak of California proved the largest, one in San 
Benito County having a girth of 37 feet 6 inches and a height of 
125 feet. Of trees bearing nuts usually considered edible, the 
chestnut and the black walnut are largest ; and a chestnut tree near 
Crestmont, N.C,, is 33 feet 4 inches in circumference and 75 feet 
high. Other big trees brought to notice included the great elm at 
Wethersfield, Ct. 28 feet in circumference and 100 feet high; a 
sassafras at Horsham, Pa, with a girth of 15 feet 10 inches; and a 
white birch in Massachusetts with a girth of 12 feet 2 inches — 
{ Capital.) 
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INCREMENT FELLINGS WITH SOME POSSIBLE 
APPLICATIONS TO THE CHIR PINE. 
BY B, R. WOOD, LFS, 

In the February number of the Jndian Forester a very 
interesting article appeared from the pen of Mr. S. H, Howard, 
ILF.S,, advocating the adoption of a standard classification for 
thinnings and increment fellings in India, and it is with a view 
to stimulating discussion of this subject rather than in any spirit 
of criticism that ] venture to disagree with some of his remarks 
on “Increment fellings.” 

In the article cited it is stated, page 67, that “ Increment 
Felling” is taken as being the German Lrchtungshieb, and on 
page 69, referring to the increment felling, it is said, “ The essential 
point, however, is that a lasting interruption af the cover is 
created, 
of soil-protection wood is to be introduced, either artificially or 
naturally.” The expression Lichtungshieb is, I believe, used by 
German foresters in two senses—(a) the sense in which it may 


- Tt is therefore usually employed when some form 
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be translated increment felling, when it partakes of the nature 
of a thinning, and the trees taken out are classified under 
“Yield from thinnings” (Vornudsung), and (4) the sense in’ which 
it may be translated as being the combined operations of pre- 
paratory and seed-fellings. German foresters use the term in 
this sense frequently when speaking of the shelter wood because 
by this operation much increment (Lichtungssuwachs) is obtained, 
but the yicld in these operations is invariably classified under 
final fellings (Afauptnutsung), and it seems to me that in the 
definition of “Increment felling” these two essentially different 
operations have been mixed up. 

If it is intended to make a lasting interruption of the canopy, 
before regeneration operations are commenced, then it means 
that, as faras the principal crop is concerned, a certain amount 
of soil is to be rendered unproductive, and an underwood will not 
yield compensating value for this, The trend of recent thought 
in Germany, which was considerably strengthened by the pub- 
lication of Wimmenauer's Yield Tables in 1912 is that, within limits, 
so long as none of the soil is unproductive, the same amount 
of increment is laid on, however many trees there are on the 
area, and it follows from this that the fewer the trees the bigger 
the timber. Hence to obtain the largest possible timber it is 
necessary to work down to the smallest possible basal area which 
will not render any of the soil unproductive, and this operation 
may be described as Lichtungshieb or increment felling. This 
has been done in Germany for most species, and itis found 
that with light-demanding species, Oak and Scots Pine that 
when doing this the resulting cover isso thin (not broken but 
thin} that it is necessary to introduce a soil-protection wood 
underneath. 

From this we can say that the essential point is that we 
have the cover thin, but #0f broken, and that when this operation 
is carried out with light-demanding species, a soil-protection 
wood has to be introduced beneath, not, as Mr Iloward put 
it, that the Lichtungshieh is adopted when it is intended to 
introduce a soil-protection wood. Martin in his “Forsteinrichtung ” 
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which, I believe, is the acknowledged authority in Germany, 
3rd_edition, page 178, is very clear on this point. He says, “The 
degree of the “Lichtung” is governed hy the fundamental 

: principle that the growing space of the individual stems shall, 
usually, be gradually widened. The “Lichtung” shall scarcely 
differ from a thinning, the cover therefore shall be only 
slightly broken. In order to keep the soil in good 
condition, “ Lichtungs hiebe” which are not regeneration fellings 
(such as seed-fellings, fellings for light, fellings in shelter wood) 
must have a soil-protection wood introduced.” * 

I would, consequently, suggest that some other definition of 
increment fellings should be introduced, in which it is made 
clear that the essential point of the operation is very far removed 
indeed from making lasting breaks in the cover. A sanction 
of this nature in unskilled hands is fraught with great danger to 
the crop. 

Mr. Howard also says that he does not consider there is any 
great likelihood of these fellings being adopted in India for some 
time. In this he is probably right, but at the same time there 
is certainly the possééility that they will be introduced and that 
they may prove an exceedingly valuable operation. Martin 
states that the value of these operations is that they give timber of 
a desired size under a shorter rotation, and beyond this they may 
well have a special application in India shortly. 

Working-plans have been, and more very soon will be, 
undertaken to convert Chir and Deodar forest into normal even- 
aged high forest, and it is at least likely that in some cases the 
size of tree aimed at will be that size which yields the most 
profitable number of sleepers, In the present irregular condition 
of the forests, it is highly probable that the Periodic Yield will be 
taken out by area, and that certain sacrifices will be involved. 


* Was den Grad der Lichtung betrifft, so gilt der Grundsulz, dass det Waclsraum 
der einzelnen Stimme in der Regel almahlich erweitert wird. Die Lichtung soll sich 
der Darchforstang fast unmerklich anschliessen, der Schluss also nur Schwach 
uaterbrachen wenden...... Zur Erhaltung eines guten Budenzustandes, werden Lichtungs- 
hiebe, die nicht zugleich die verjungung einleiten (wie Besamungs Schlige, Lichtsehlige, 
Schirmschtige) mit dem Unterbau verbunden. 
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In this case suppose we have Periodic Block 1 under regeneration, 
Blocks IH] and III will, on the whole, contain fairly old trees, 
bnt we are dealing with uneven-aged forest at present, and it is 
highly probable that there will be groups and patches of younger 
trees of fairly dense growth. Under ordinary thinnings these will, 
perhaps, not grow to such a size that on entering the first period 
they will yield the most profitable number of sleepers, but 
if the increment felling is adopted it is possible that they 
will do so. This possibility is surely at least worth considering. 

Another point worth considering in connection with these 
increment fellings is that there is no great market for Chir timber 
outside sleepers, Consequently it is desirable to have the trees 
of such growth that Lhe givalest possible proportion of their 
volume is convertible into sleepers. Here increment fellings can 
play an important ré/e in two ways, The rotation under which 
the requisite girth can be obtained jis shortened first of all. 
Secondly, not only is the increment laid on fewer trees with the 
result that each individual tree is bigger, but it is also laid 
differently on each individual tree. If the trees are grown in 
close canopy the bole tends to assume a cylindrical form, but if 
they arc grown in open canopy the bole tends to assume conical 
form, that is, the greater amount of increment, instead of being 
spread more or less evenly over the whole length of the bole 
tends to be concentrated nearer the base of bole, that is, it 
is concentrated in that part of the tree from which the sleepers 
will be cut. 

These remarks are, from the nature of the case, somewhat 
far-fetched and “in the air” at present, but they have been made 
more from the point of view of things that may occur, than 
from that of things which it is urgently necessary to discuss at 
once, At the same time the more these things are discussed 
now, the more Working-plans Officers will have to go upon in the 
future when the time for such things does come. 
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SOME NOTES REGARDING THE HABITS OF PTEROCARPUS 
MARSUPIUM (BIJASAL, BIJA) IN CERTAIN LOCALITIES. 


BY S. SHRINIVASULU NAVADU, EXTRA DEPUTY CONSERVATOR OF FORESTS, 
NAGPUR-WARDHA DIVISION, CENTRAL PROVINCES. 


While inspecting coupe No. 1 of Felling Series VIII of the 
East Pench Range last year, I was struck with the marvellous 
amount of what appeared to be dia reproduction. The coupe 
was felled in rg12-13 under the system of coppice-with-standards, 
It was open to heavy grazing for years till the completion of fellings 
but closed thereafter. Thus at the time of my inspection the arca 
had been closed to grazing for two rainy seasons, 


2. Tat once jumped to the conclusion that the fellings by 
thoroughly isolating the é/a standards made them bear good seed 
and that the ground being devoid of grass, owing to the heavy 
grazing, the seed reached the mineral soil and gave rise to the 
mass of seedlings noticed, The growth of grass was thin enough 
to shelter the seedlings, but as it would become more and more 
dense with every year’s closure, I felt anxious whether the 
closure which, according to the Working-plan, had to go on for 13 
more years would prove a blessing or not. I thought in fact that 
before long limited grazing would have to be allowed on the 
area, This idea may be still correct, but later observations have 
revealed some additional facts. 


3. Nearly two-thirds of the forests of the East Pench Range 
lies on gently undulating country and the remainder on rugged 
hilly ground, the soil and subsoil drainage therefore varying from 
fairly good to good. The formation is metamorphic, composed 
of gneiss, quartzite, mica schists, etc. which give rise toa variety 
of soils, pure sand, loam, clay, ete, with or without an admixture 
of fragments of crystalline rock. The subsoil is firm and not 
easily penetrated by roots of trees. The general elevation is 1,300 
feet above sea-level. The rainfall is 45 inches, confined mainly 
to the four monsoon months. The cold weather is short and hot 
weather severe. The coupe in question is situated on gently 
undulating ground and is well drained. The soil is composed of 
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sandy loam mixed with fragments of quartz and limestone and is 
very shallow. 


4. The stock in the forests,taken as a whole, consists of a ; 


mixture of species, including teak and ézya. The density varies 
according to the quality of the soil and situation but, generally 
speaking, it does not exceed ‘8. In coupe No.1 it was not more 
than 5, In the Working-plan the proportion of teak is set down at 
10 to 20 per cent. of the crop. #77a is, perhaps, even less. Whilst 
teak exists in groups or patches which admit of expansion, diya 
grows very scattered and consequently endeavours to increase the 
proportion of this species are bound to be diffused and therefore 
difficult. As d2ya fetches very little less than teak and is in as 
much request in the local markets as the latter, it is natural to wish 
to see its proportion materially increase in the new crop. 

5, This may be taken as the justification for my boasting to 
my Conservator and other observers of the splendid results shown 
by the coupe in question. Very comforting though this was, I 
could not overlook the absence of advance growth which repre- 
sented stages of growth between what appeared to be two-year 
old seedlings and the old trees, as without such advance growth 
regeneration cannot be said to be reliable in crops of mixed 
species and ages. 1 have also had experience of this disappointing 
feature in the case of some other species, eg, Hardwickia binata 
and Terminalia tomentosa. 

6, An examination of some more exploited coupes this season 
showed the same results, v7z., plenty of young dzya appearing to have 
come up since the closure without any marked differentiation in 
age. Inthe unexploited and therefore grazed areas such young 
growth was never in evidence except in small quantities under 
the protection of thorny bushes. Three causes, vis., irregularity of 
seeding, injury from grazing and the nature of the species itself 
suggest themselves as having been at the root of this difference 
and the absence of progressive advance growth, 

7. Bia is believed to be an annual seeder. The density of 
the tree-growth in which dia grows scattered is considered by 
some observers not to affect seeding. They hold that under the 


t916] WOTES REGARDING HABITS OF PTEROCARPUS MARSUPIUM 289 


Indian sun no tree, not even dia, needs as much opening up to 
bear seed as is given to standards in a coppice-with-standards area, 
Tam not quite a believer in this. It is true that most Indian woods 
in dry tracts do not present, as they stand, a greater density than 
European forests in which a seeding felling has taken place, but it 
does not follow that they do not require further opening up in 
order to produce a copious supply of good seed. The behaviour 
of certain species such as mohwa (Aassix latifolia), mango, nim 
(Melia azadirachta), etc, within our common knowledge, which 
blossom more profusely in dry than in moist years gives usa 
ready indication in favour of isolation of seed-bearers. During 
the current season I have inspected several miles of forest 
in the East Pench Range. I noticed very little fruiting of 4¢/a 
in unexploited Government forest whilst in Malguzari (private) 
forests where reckless felling had isolated the trees preserved for 
timber, and in Government exploited areas, é2/a was loaded with 
fruit, It is therefore certain that dij is peculiar in the matter of 
bearing sced when left to shift for itself in close contact with other 
species, The existence of seedlings, under bushes, in unexploited 
areas, however, shows that this irregularity of seeding could not 
have been a material impediment to the appearance of young 
growth, as some trees at least do seed every year and the light- 
winged fruit is wafted away far and wide. 

8. Grazing in the unexploited areas which at present happens 
to be heavy is undoubtedly responsible to a certain extent but it 
does not explain all. It accounts for the absence of young dja 
in open places accessible to cattle, and the existence of seedlings 
under bushes. But how can the similarity in growth even among 
the individuals appearing under bushes be explained ? Could it be 
that they are suppressed and therefore persist more of less look- 
ing alike? If this explanation is seriously urged, I need only 
refer to what I saw in another part of the forest to combat it. 

About a fourth of the East Pench forests in the north- 
western corner is left unworked for insufficiency of demand. This 
portion, particularly in the vicinity of the Pench river which forms 
the western boundary of the Range, has been protected from fire 
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and grazing for years—not less than 30 years. There .are also, 
at any rate in the locality examined, no indications of frost or 
other injuries, Grass does exist, but it is not higher or denser than 
what was noticed in the coupe specified above. Even here, 
whether in the open or under lofty shade, young éa exists ina 
standstill form. 

9. The suspicion thus centres on the ‘last cause, véz., the nature 
of the species which is to develop a long and stout tap-root before 
beginning to make headway above ground, An examination of 
many individuals in various localities disclosed that the stem above 
ground remains cither stationery or dies back several times, whilst 
the root is lengthening and increasing in thickness below ground. 
Plate 21 illustrates Uis characteristic, 
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Six-year old déja found growing with mango and aim in a 
5” 5/5" pit in the Seminary Hill Plantation, Nagpur. 
Formation trap, pit filled with good soil, plants watered 
for the first four years and the soil_kept well mulched 
a 6 at] 6 and heaped up against the stem during the last two 
pes The individual had no set back, but the root 
has grown more than the stem. The last ry feet of 
the root had flattened to work down the fissures in the 
rock below. The specimen would probably have 
grown into a healthy tree. 
2 2’ 6" | 6 6° |) Specimens taken out of the forests in the coupe referred 
to in the note; tap-root conspicuous and fairly stout, 
3 | 2 6 | 3 6” lateral roots also developed at varying depths Stems 
above ground appeared rigorous and likely to grow into 
4 | 2 ov | 5 6” healthy trees. Age not known. 
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6 2’ 5° | 2 of Ditto ; ends of tap-roots contorted and heavily scarred 
3 from contact with fragments of rock; stems weedy 
2’ o” | 1 6" after repeated dying back, not likely to come to any- 
7 t thing. Age not known. 
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7 8" 1) Specimens taken out of the forests in the coupe referred 
to in the note ;tap-reots still vigorous ; Nos. 9 and 11 


10 2 8 a had not met with any obstruction and their stems, 
though weedy at present, seemed to have a future. 
mf 2 gy ar 3” ‘The tap-roots of 10 and 21 are contorted and scarred 
: || fairly heavily, The fature of the stems still doubifut. 

1 |" ro" | 2” 2” Age not known, 
+g] gy qx |) Ditto 5 looked like the yens’s seedlings, but on examinini 
3 Oh bon S | the sears and lenate at. the Tae of the stems eae 
fo 19 clear that the individuals must have Leen in the ground 


Va) of BT) sonat least five years, 


ae 


Nore.—The lines of junction of stem and root are marked by means of while rings. 

10. It is therefore clear that most of the young stuff that has 
sprung up with the closure to grazing after exploitation, previously 
existed in the ground but had been kept down by grazing and that 
its survival and progress depend upon the amount of success with 
which the roots strengthen themselves sufficiently to enable the 
stems above ground to shoot ahead. For what length of time this 
process of preparation under ground must go on and in what 
manner that period could be shortened are points which are yet to 


be determined. 
11, Tf even a third of the young growth could be brought 


through, the proportion of é27¢ would be quadrupled. But if 
matters are left to nature, there seems to be very little hope of 
good results, The root-stocks may not ever get strong enough to 
send up anything more than weedy stems, véde Nos. 5 to 8 in the 
plate. 

The experiment of loosening the ground as deeply as possible 
round these young individuals is being tried. It is probable that 
this measure will induce the development of lateral roots which! 
though not preventing the elongation of the tap-root, will greatly 
increase the vigour of the plant as a whole, ede Nos. 2 to 4. 
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THE BOARD OF FORESTRY. 
TRIENNIAL MEETING. 
(Reproduced frome * Pioneer,” duted 6th April 1916.) 

The third triennial meeting of the Board of Forestry was held 
at Dehra Dun between the 23rd and 30th March, the members 
on this occasion being Mess’ G. S. Hart, C.1.E., Inspector- 
General of Forests; C. G. Rogers, Chief Conservator of Forests, 
Burma; M. Till, CLI, Chief Conservator of Forests, Central 
Provinces ; B. B. Osmaston, President, Forest Research Institute 
and College; P. II. Clutterbuck, Chief Conservator of Forests, 
United Provinces ; T. R, D. ell, Conservator of Forests, Bombay; 
P.M. Lushington, Conservator of Forests, Madras; IT. H. Taines, 
Conservator of Forests, Bihar and Orissa; A, W. Blunt, Conserva- 
tor of Forests, Assam; R. McIntosh, Conservator of Forests, 
Punjab; Sir Henry Farrington, Conservator of Forests, Bengal ; 
and Mr. R. S. Troup, Assistant Inspector-Gencral of Forests. 
Unfortunately the Hon. Mr. C. H. A. FIill, Member of Council in 
the Department of Revenue and Agriculture, was unable to be 
present, but the Hon. Mr. R. A. Mant, Secretary to the Government 
of India in that Department, attended one meeting of the 
Board. 

The Board of Forestry, which was first constituted in 1910 
and mects triennially, exercises no executive control over the 
business of the Forest Department, but is purely an advisory body, 


one of its chief functions being to advise on the management and 
work of the Forest Research Institute and College, Dehra Dun, 
The present mecting of the Board is the frst held since the 
completion of the new buildings at Dehra Dun, and the members 
were given an opportunity of inspecting the various muscums and 
laboratories as well as the new quarters and mess-house now in 
course of erection for the students of the Provincial Service classes, 

The proceedings commenced with an opening address by the 
Inspector-General of Forests. After referring to the utility of 
the Board meetings in bringing together senior officers of the 
service from all parts of India and to the effect of its meetings on 
research, education and general progress, Mr. Tart outlined the 
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results of the past three years and indicated the directions in 
which future progress is desirable, The questions considered by 
the Board were many and varied. The programme of research 
work for the next three years was approved, new rules and a 
revised syllabus for the Provincial Service course of instruction 
were passed, and other matters of a more or less routine nature 
were disposed of. Among more technical subjects the Board 
discussed an interesting note by Mr, Tireman, Deputy Conservator 
of Forests, Coorg, on the measures taken to dea! with the Lantana 
pest in that province and notes on “The Necessity of a Systematic 
Study of Indian Forest Seedlings” by Mr. R.S. Hole, Forest 
Botanist, and “ The Need for Systematic Record of Insect Damage 
and the Experimental Introduction of Control Measures” by 
Mr, C. F.C. Beeson, Forest Zoologist, Mr. Hole also read an 
interesting paper on “ The Development of Sal Seedlings,” while 
a note by Rao Bahadur S. Shrinivasulu Nayadu on “ Proposals for 
the Training and Improvement of the Position of Forest Guards ” 
contained some original suggestions for obtaining better work from 
the lower grades of the Forest Service. A question of great import- 
ance to the future of forest work in India, namely, the develop- 
ment of Forest Engineering, was fully considered, and it is hoped 
that the steps advocated will result in a steady improvement in 
methods of extracting and transporting forest produce, But 
perhaps the most important question before the Board was that 
dealing with the preparation and control of Forest Working-plans, 
for on this the whole future management of the forests of India 
must depend. The question of improvement in systems of forest 
management, based on the results of scientific research, has received 
much attention in India within the past few years, and visible 
progress in the introduction of improved sylvicultural systems has 
been noticeable in certain provinces: much remains to be done in 
this direction, however, while as regards the quantity of work turned 
out matters are in a backward state owing to want of staff. The 
Board of Forestry will have done a good service to Government 
if its proposals result in material Progress in the preparation of 
Working-plans, 
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INSPECTOR-GENERAL’S ADDRESS. 

The following is the full text of the Inspector-General of 
Forests’ opening address:— “The first thing I have to say is 
to express my sense of the honour that has fallen to my lot in 
presiding at the third meeting of the Board of Forestry. These 
triennial meetings of the Board bring together senior officers of 
the Service from all over India and apart altogether from formal 
discussions and resolutions the personal exchange of ideas between 
these officers is bound to be beneficial. I need fear no contradic- 
tion, therefore, if I say that the previous meetings of the Board 
have helped to promote the progress of Forestry in India and if I 
express the hope that our present gathering and those which follow 
from time to time will have equally good results. 

“Next I have to state the regret which I am sure we all feel 
that the Hon. Mr. Claude Hill, Member in charge of the Department 
of Revenue and Agriculture, is unable to attend any of our meetings 
on this occasion, Mr. Hill has asked me to tell you that he would 
certainly have been here to-day had it not been impossible for him 
to leave Delhi at present. The Hon. Mr. Mant, Secretary to the 
Department, could not get away from Delhi cither ; but I hope he 
will be able to attend ene of our meetings before we finish our 
work. 

“T tum now, gentlemen, to a brief statement of the action 
taken on the resolutions passed at the last mecting of the Board. 
But as the orders of the Government of India on each of these 
resolutions were circulated and are known to all of us, I propose to 
refer only to the most important of the subjects dealt with. Fur Ue 
rest it will be sufficient to say that with small modifications the 
resolutions were generally accepted by the Government of India 
and have been acted on as far as possible. 

“The recommendations made in favour of extending sylvicul- 
tural research were cordially commended by the Government of 
India to the consideration of Local Governments, It is understood 
that the principle of appointing provincial research officers has been 
accepted by all the major Local Governments, while in certain 
cases definite action has already been taken, In Burma a local 
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research officer has been employed for some time past, this 
appointment being filled from the existing cadre pending proposals 
for the reorganisation of the controlling staff in which it is 
understood provision will be made for more than one appoint- 
ment of this class. In the United Provinces an appointment has 
actually heen sanctioned, and although so far it has not been 
definitely filled arrangements have been made for the remeasure- 
ment of the sample plots established by the Research Institute, 
thus relieving the Sylviculturist of this work and making it possible 
for him to devote himself to other investigations, In Assam the 
recently sanctioned reorganisation includes a research appointment, 
while in the similar scheme for the province of Bihar and Orissa 
provision fora combined post for research and working-plans has 
been accepted. It is understood that the reorganisation schemes 
under consideration for Madras and the Punjab wilt include 
research posts, and there can be little question that the remaining 
provinces will follow this excellent lead as soon as it is possible 
for them to do so. 


RATLAAY SLEEVERS, 

“A great deal of work has been done during the last three 
years in connection with bringing treated sleepers of Indian 
timbers into more general use on the railways of India, Virst and 
foremost an agreement has been entered into between the United 
Provinces Government and the Railway Board, by which some 
10} lakhs of treated chir sleepers (Ps Jongifelia) will be supplied 
to the North-Western and the Oudh and Rohilkhand State 
Railways. Naturally the Department has met with some difficulties 
in working a new business on such an extensive scale as this: but 
T believe that most of these difficulties are now in a fair way of 
solution and that, apart altogether from the great influence this 
project may have in generally pushing the utilisation of our so- 
edled inferior timbers for railway slecpers after impregnation, it is 
probable that it will be advantageous to the United Provinces in 
helping to dispose of the outturn of large areas of forests which it 
might not have been possible to get rid of otherwise, at any’ rate, 
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for a long time to come. Progress in other provinces has been 
hampered by the effects of the war, but although no definite 
agreements have been made as yet, it is more than probable that 
the re-establishment of normal conditions will be followed by the 
commencement of supplies of treated sleepers from the Dipterocarp 
forests of Assam, from the Andamans and from the spruce and 
silver fir forests of the Ilimalayas. 

“Unfortunately it has not been possible to make such progress 
as regards the introduction on the market of tan extracts, But 
the Government of India have now at last succeeded in obtaining 
the services of an expert from England, and this officer will very 
shortly commence his work on the manufacture of tan extracts 
on a commercial scale in the mangrove forests of Burma, It is 
hoped that when this work is completed the expert, who is bringing 
a portable plant from England, will be able to turn his attention 
to the manufacture of extracts from myrabolans, babul bark 
and other raw products which occur commonly in Indian 
forests. 

“Again no definite action has been taken regarding the 
destructive distillation of wood, The Forest Economist has been 
unable to devote much attention to this subject and the information 
which we have regarding it does not yet seem to justify our asking 
the Government of India to employ an expert with the object of 
making a start on a commercial scale. No doubt this industry 
will come into being in the course of time, but owing to the great 
difficulty of disposing profitably of some of the products, more 
especially of the charcoal, I am afraid that it is not possible for the 
Forest Department to do very much in this matter at present. 


“As regards the preparation of local forest floras the Govern- 
ment of India accepted generally the resolution passed by the last 
Board and expressed a hope that Local Governments would under- 
take the preparation of descriptive lists on the lines laid down by 
the Forest Rotanist. It is satisfactory to be able to state that work 
in connection with the important matter is in progress in most 
provinces, in one or more of which special officers have been 
employed in their preparation, 
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THYMOL AND SALICYLIC Actn. 

“These are only a few of the many directions in which the 
officers of the Research Institute have been active. Time prevents ine 
from giving you many details, but I can assure you that much of the 
work done cannot fail to have considerable influence on commercial 
development in India. We have heard a good deal lately on the 
subject of capturing trade which has until recently been largely or 
entirely in the hands of our enemies. In this connection T may 
mention two important products with the experimental preparation 
of which the Chemical Adviser to the Institute has been intimately 
concerned, namely, thymol and salicylic acid. The manufacture 
of these products, which, as you know, are of great importance in 
medicine, has hitherto becn almost exclusively in the hands of the 
Germans. Preliminary experiments in the manufacture of thymol 
carried out in February 1915 in the chemical laboratory of the 
Forest Research [nstitute demonstrated the practicability of under- 
taking its manufacture on a commercial scale, and two months 
later the Dixon Chemical Company established a factory at Dehra 
Dan which is now turning out regular supplies of thymol of 
excellent quality from ‘ajowan' seeds. This Company is now 
not only supplying the Indian demand, but is exporting large 
quantities of thymol to England and America. The preparation 
of oil of wintergreen and salicylic acid trom the leaves of 
Gaultheria fragrantissima has also been taken up experimentally 
at the Institute ; from the oil of wintergreen natural salicylic acid, 
natural sodium salicylate and aspirin have been made and so 
favourably reported on that the [Dixon Chemical Company has 
decided to undertake the manufacture of these drugs on a 
commercial scale. It is of great interest, not only to ourselves, but 
to the general public, that the Forest Research Institute is thus 
doing its share in turning out important products hitherto almost 
exclusively of German manufacture and in promoting self-support 
within the British Empire, 

“Practical measures in connection with the eradication of 
lantana have now been carried out to a considerable extent in 
Coorg where special legislation in the form of the Coorg Noxious 
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Weeds Regulation has been enacted, where a scheme has been 
prepared to cover all the forests affected and where some Rs. 70,000 
have been spent in the cradication of this pest over approximately 
15,000 acres of forest. This -scheme has not yet been finally 
sanctioned, but [ think it may be taken for granted that there is no 
intention of dropping this work, and that it will be steadily pro- 
secuted until all the forest areas in this small province have been 
freed. When we come to the discussion of Mr, Tireman’s paper 
on this subject, our fricnds from Bombay and Madras will be able 
to tell us what action has been taken in their provinces to deal 
with the lantana and prickly-pear problems. 


REORGANISATION SCITEMES. 

“Outside the subjects referred to in the resolutions passed by 
the last Board of Forestry there are a few other matters on which 
action has been taken during the last three years to which I may 
make a brief reference, Firstly, there is the question of strengthen- 
ing the staff of the Imperial and Provincial Service officers. Reor- 
ganisations have been sanctioned for the United Provinces, for 
Assam and for Bihar and Orissa ; these with the creation of Chief 
Conservatorships for Bombay and the United Provinces, with the ad- 
dition, either permanently or temporarily, of a fourth Conservator for 
Madras and a third Conservator for the United Provinces and with 
the sanctioning of posts of Assistants to the Botanist and Ecomonist 
at the Rescarch Institute, have resulted in raising the strength of 
the Imperial and Provincial Services from 213 and 207 on the 31st 
March 1913 to 237 and 231 at the present time. Tt is known, 
too, that the Governments of Burma, Madras and the Punjab have 
reorganisation schemes under consideration, which may result in 
further additions to the number of Conservators and in a considerable 
increase to the strength of the [mperial and Provincial Services, “It 
is hoped that Madras, also, will soon have a Chief Conservator, while 
in addition to the provinces I have just mentioned, it is possible that 
at least one other Local Government will soon have to consider a 
scheme for the reorganisation of its forest staff. It is probable, 
therefore, that the next three years will show still greater progress 
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in the matter than has been achieved since the Board met last. I 
mention this subject because we all know how woefully understaffed 
the Departinent really is and how extremely important accessions to 
our strength are for further progress. 

“Tn the second place I should like to say a few words about 
the Research Institute and the Provincial Service class. The main 
buildings of the Institute have now been finished, and though there 
is still some work to be done in completing the exhibits in the 
museums, I am sure we all agree that we now have a well-equipped 
Institute with all the necessary laboratories and appliances, 
Apart from the buildings actually connected with the Institute, we 
have now in course of erection five fine blocks of quarters and 
a mess-house for the Provincial Service students, all located in an 
estate adjoining the Institute, which has been purchased by the 
Government of India and which contains ample space for playing 
fields and for such further extension as may hereafter be 
necessary. 

“Closely connected with this is the question of decentralising 
the training of Forest Rangers. This question was re-opened in 
1914, as it was found that the classes in the Rangers’ College were 
too large for really efficient training by the present staff and as it 
was held that matters had advanced to a stage at which the Govern- 
ment of India ought to confine itself to the training of candidates 
for the Provincial Forest Service Icaving the training of Ranger 
students to the Local Governments concerned. A final decision 
on this question has not yet been arrived at: but I think it is 
probable that when the Board of Forestry next mects the Rangers’ 
College at Dehra Dun will have closed, or at any rate be on the 
point of closing as an Imperial institution, its place being taken 
by provincial colleges, 

«Another important matter to which much attention has been 
devoted and which has recently come inty pruininent notice in the 
Press is the manufacture of paper-pulp in India from bamboos, 
forest grass and timber. Much work in this connection has been 
done by Mr. Raitt, who is still retained as an adviser to the Research 
Institute, and by the Forest Economist. The war has prevented 
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operations being actually started, but several concessions have been 
granted by Local Governments and I think there is little or no 
doubt that this industry, which may ultimately attain very large 
proportions, will be commenced as soon as trade conditions render 
this possible, 


“A GREAT FUTURE AHEAD.” 


“This brief sketch of our work during the past three years 
is sufficient to show that we have made some little progress. I 
regard the advance made towards the institution of sylvicultural 
research in the major provinces as particularly gratifying, for I am 
sure this will have far-reaching effects on the development of 
Forestry in India and on the general status and importance of the 
Forest Department. Though the Department is now in a very 
different position to that which it occupied 30 years ago, Tam 
convinced that we are still hardly more than just past the beginning 
and that the Forest Service in India has a very great future ahead 
of it. Apart from the development of new industries, I believe that 
this future must be closely connected with the introduction of 
improved systems of management, based on the results of scientific 
research, both botanical and sylvicultural, and aided by the extended 
use of mechanical means of transporting and handling forest produce. 
We cannot perhaps expect that the surplus revenue which the 
service makes for the State will continue to increase in the same 
proportion as it has in the past, for in the last 50 years this surplus 
has risen by no less than 1,000 per cent. But we can at least be 
certain of two things. One that a decade or two hence the forests 
of India will have proved themselves of far greater value as 
producers of revenue than they are at present. The other that the 
rate at which this progress takes place will depend almost entirely 
on the extent to which the Government of India and the various 
Local Governments are willing to incur expenditure on improve- 
ments in communications, on special means for the extraction, 
conversion and transport of forest produce, on the commencement 
of new forest industries, and last, but by no means least, on the 
expansion of the trained staff. 
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“ Gentlemen, I cannot close these remarks without expressing 
my regret that Mr Mercer was unable to postpone his departure on 
leave until after the close of this meeting of the Board of Forestry. 
Throughout the cight years which he spent as President of the 
Research Institute and College, Mr. Mercer made the interests of 
these institutions his special care and the many improvements which 
have taken place during this period are largely due to his energy 
and foresight ; but during the last year or two his health has been 
far from good and this, combined with the pressure of personal 
business, compelled him to go on leave in the early portion of 
this month, As his successor we welcome Mr, Osmaston whose 
experience of forest work in many parts of India and whose 
well-known interest in the scientific side of our profession are 
guarantees of future progress,” 


PRIZE-DAY AT THE FOREST COLLEGE, DEHRA DUN 
(RANGERS CLASS). 

The annual distribution of prizes took place on the 31st March 
at 4 P.M. in the afternoon, as usual on the College grounds, Be- 
sides Mr, Hart, the Inspector-General of Forests who presided and 
Mr. Osmaston, the new President of the Forest Research Institute 
and College, there were on the platform some of the distinguished 
members of the Board of Forestry and the Officers of the Forest 
Research Institute and College. The most noticeable change was 
the absence of Mr. L. Mercer, the late President of the Forest 
Research Institute and College, who had just retired, 

Mr} Osmaston opened the proceedings by reading the annual 
report which we reproduce below :— 

“Mr. Hart, GENTLEMEN,—With your permission I will 
proceed to read to you the report on the students of the Ranger 
Class who are about to leave the College. 

“The report is necessarily a short one, as having only just 
arrived [ am naturally not conversant with what has been going on 
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for the past two years, I am thus indebted to Mr. Mercer for the 
greater portion of my remarks, 

“The Rangers Class now passing out showed at first a 
decided lack of promise, in fact at the end of the first year it 
appeared to be distinctly below the average. Mr. Mercer states, 
howeyer, that in his cight years’ experience he has never knowna 
class improve to the extent that this one has done during their last 
year, due to hard and sustained work, and that he has little doubt 
that it is up to the average of former years, and this is more than 
borne out by the result of the examinations, 

“In April 1914, 37 students joined. Of these one died, one 
resigned and one was clismissed, the number now remaining in the 
class being 34. 

“Asaresult of the exatninations seven students have been 
awarded Honours, 23 the Higher Standard Certificate and four the 
Lower Standard Certificate. 

“Yor the greater part of the last year the class has been con- 
siderably handicapped by the absence of an instructor, no one 
being available to replace Mr. Donald who has joined the Indian 
Army Reserve. This has thrown more work on the Assistant 
Instructor, Mr. Wrafter, and the late President has asked me to 
place on record his thanks to Mr. Wrafter for the very cfficient 
manner in which he has coped with the work that has thus 
devolved upon him. 

“Mr. Wood, who was temporarily lent by the United Provinces 
as Instructor for some three months, ably lectured on Engineering, 
in which subject he also conducted the final examination. I am 
glad to be able to report that his services have been placed at the 
disposal of the College for a further indefinite period. 

“Tn Mr. Wimbush and Mr. Das the College has methodical 
and careful lecturers, who have no doubt been largely responsible 
for the improvement shown by the class as a whole, while the 
departure of Mr, Donald has left a blank which wil] not easily be 
filled. The conduct and discipline of the students as a whole have 
been of a high order, but I regret to have to report that a student 
was detected trying to obtain unfair assistance in the fina] 
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examinations. He has been dismissed, and it is hoped for the 
honour of the College that there will be no repetition in the future 
of such dishonest practices, 

“The health of the students has been good, though at times 
during last rains temporary absence owing to sickness and fever 
was inevitable, the season not having been a healthy one, 

“ Considerable keenness has been shown in sports and games, 
though in individual instances a want of punctuality in turning up 
was apparent. 

“The Inspector-General’s Cup for the best all-round athlete, 
one of the most valuable prizes of the year, has heen awarded to 
R. Mitchell of the Provincial Forest Class. The award has been 
made on the result of the athletic sports combined with proficiency 
in games. 


“The pressure on the Rangers Class continues, and it is 
impossible to make room for all the candidates that wish to join. 
It is tene that the class js not so large as formerly, but it is still 
too large and the scheme for training Rangers in their Provinces 
which, it is understood, is now before the Government of India 
will, if passed, allow of many more men being trained annually, 
while they will get their training in localities in which they will 
afterwards be employed. Mr. Mercer urged this cight years ago, 
when he first came here, and his opinion is still unaltered, 


“The thanks of the President are due to the staff of the 
Research Institute and College as also to the Forest Officers of the 
United Provinces who have given valuable and ungrudging assistance 
to the classes on tour, I would also convey our thanks to the Super- 
intendent of the Trigonometrical Survey for having kindly lent the 
services of Mr, West to conduct the final Survey Examination.” 


The following students have obtained the various certificates :— 


FTonours Certificates, 


. Dhan Raj Datta (C. P., Berar), 5. Dadabhoy Pesionji Veerjee (Bombay). 

2. Amrit Lal Banerji (Bihar and Orissa). 6. Mul Chand Minhotra (Punjab). 

3. Malhar Trimbak Mahagavker (Baroda 7. Sultan Muhammad Khan (Punjab). 
State), 

4. Arthur Hensman (Ceylon). 
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Higher Standard Certificates. 


8. Durga Datt Sanwal (U. P.). 20. Dina Nath Gandhee (Kashmir State), 
9. Amar Nath Bhambari (Punjab) 21. Syed Zawwar Husain (C. 1, Berar), 
10, Kawasha Serabji Patel (Bombay}. 22, Shishir Kumar Dutt (C. P.). 
11, Dalip Singh Bisht (U, P.). 23. Karim Baksh (Punjab). 
12, Bijay Kumar Bhaltacharji (Bengal). 24. Bulaki Das (U. P.). 
13. Sorabji Rustomji Daver (C. P.}. 25. Chandi Das Puri (Chamba State). 
14. Abdul Hafiz (Bombay}. 26. Rabi Dutta Juyal (U. P.). 
15. Jaswant Rai (Private). 27. Rishambar Datt Pant (UI. P.) 
16. Amulya Chandra Biswas (Bengal). 28. Mohamed Abbas Ali Chandhri (Assam). 
17. Bhai Charan Das (C, P., Berar). 29. Shankar Dattatrya Nesarikar (Bombay). 
18. Didar Singh (Panjab). 30. Nimish Chandra Nandy (Assam). 
19. Nazir Ahmed (U. P.), 

Lower Standard Certificates, 
4. Haisewak Rai (C. P.) 33. Upendia Kumar Khasnobis (Bengal). 
32. Sohan Singh (Bilaspur State), 34. Dhirendra Chandra Gupta (Assam). 


Mr, 


Osmaston then distributed the 


Honours and Iigher 


Standard Certificates and Mr. Hart gave away the medals and 


prizes as follows -— 
Gold medals for Honours men— 


Silver Medals— 
‘The best student of the year 
in Forestry wee 


eee 
» ow in Botany ee 
» in Forest Engineering 


The MecDonnel Memorial Medal (best 


all-round student from Punjab and 
Kashmir} ne -_ 
The Fernandez Memorial Medal (best 
in Utilisation)... ee seit 
The William Prothero Thomas Me- 
morial Prize (Practical Forester) ” 
*¢ Indian Forester” Prize (best student 
who has not received any other prize) 
Inspector-General’s Prize (for athletics 
and sports) open to students of the Provin- 


cial Service and Ranger Classes 


The Brandis Prize 


1, Dhan Raj Datta, 
2, Amrit Lal Banerji. 

3. Malhar Trimbak Mahagavker, 
4 Arthur Hensman, 

5. Dadabhoy Pestonji Veerjee. 
6. Mul Chand Minhotra. 

7. Sultan Muhammad Khan, 


Mul Chand Minhotra, 
Dhan Raj Datta. 
Amrit Lal Banerji. 
Dhan Raj Datta. 


Mul Chand Minhotra. 
Dhan Raj Datta. 
Arthur Hensman, 


Malhar ‘Trimbak Mahagavker. 


Provinciat Service Class siudent —R, 


Mitchell. 
(Not awarded). 
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Mr. Hart then addressed the students in the following words:— 

“QUTGOING STUDENTS OF THE RANGER CLass,—I am 
very pleased to hear the gand acconnt which Mr. Osmaston 
has given of your work and conduct during the course of your 
training, though I regret to learn that the President was obliged 
to dismiss one man belonging to your year for the dishonour- 
able practice of cribbing at the final examinations. This is the 
first occurrence of this kind which I have heard of at Dehra, and 
I trust that the general sense of honour among the students will 
make it the last. [am sorry, too, to learn that some of you 
have been slack in turning up at the sports and games, for slack- 
ness of this sort often means subsequent slackness in carrying 
out work of the kind the Forest Officer has to do. 

“The fact that seven men out of 34, or just over 20 per cent, 
of the class, have obtained the Honours Certificate is satisfactory 
evidence of the manner in which some of you have applied your- 
selves to your studies and the lucky recipients of the valuable gold 
medals have every reason to be pleased with themselves. On the 
other hand it seems to me to be possible that the larger percentage 
of Honours Certificates, which has been gained during recent years, 
may mean that it is casier to get a certificate of this class now 
than it used to be. An Honours Certificate should always be 
areal distinction, and it is possible that to ensure this it may be 
necessary to raise the standard, 

“You have now completed your training and will shortly return 
to your provinces to start work in the Forest Service. I want you 
to realise that although you may have learnt a great deal during 
the two years you have been at Dehra, you havea great deal 
more to learn before you can become really efficient Forest Officers, 
I want you all to realise also that Rangers form the backbone of 
Forest Administration, and to make up your minds that if you do 
fail to make good Range Officers it shall not be for want of trying. 
If you do not know it already you will, [am sure, be glad to hear 
that steps have at last been taken in most provinces to raise the 
pay of the ranger grades, and that although financial stringency 
may prevent the proposed improvements being brought into force 
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at once, you may be fairly certain that it will be your own fault if 
most of you do not eventually rise to the 200 rupee grade. On the 
other hand I must warn you against starting your service with 
the idea that ina few years’ time you are likely to rise to the 
Provincial Service. The door of entry to that service is not closed 
to you, but except as an occasional reward for Jong and meri- 
torious service towards the end of a man’s career it is open only 
to those of you who may prove themselves to be exceptionally 
able and efficient. Any of you who may fulfil these requirements 
may, perhaps, hope to become Extra Assistant Conservators, but 
the main avenue of entry to the Provincial Service is through 
the special Provincial Service class, 

“As you all know Mr. Mercer relinquished the post of President 
of Research Institute and College early in this month. During 
the eight years he spent at Dehra Mr, Mercer never allowed his 
work at the Research Institute to interfere in any way with the 
care he exercised over the control of the College affairs and over 
the individual welfare of the students. He has been succeeded 
by Mr. Osmaston who, many years ago, was an Instructor at the 
School as it was then termed and who will certainly continue 
Mr, Mercer's care of the interest of the College so long as it may 
remain under his control. 

“T wish you success in the forest services of your provinces, 
and L hope that you will always look back with pleasure on the 
time you have spent in this College, and that you will remember 
with gratitude the attention and care devoted to your training 
by the President and by your Instructors,” 

The proceedings were brought to a close by students giving 
cheers for the Inspector-General of Forests, the President and 
Officers of the Forest Research Institute and College. 
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NOTE ON FOREST SURVEYING WITH VERNER’S 
SKETCHING BOARD. 
BY W. H. CRADDOCK, P.F.S. 

(1) Pretiminary—The complete survey of a country even on 
so small a scale as 14” =1 mile is a tedious if not an arduous under- 
taking especially of a region recently annexed. Usually the 
surveyor has nothing to help him hut crude native maps. [f he be 
lucky he may have at his disposal Military Intelligence maps with 
triangulations for heliography, surveys of main routes and perhaps 
time and compass surveys of streams which are navigable for boats. 
The triangulations, rough though they may be, are useful as they 
locate the main peaks with pretty fair accuracy and give the 
surveyor some known points lo hang his work on, Itis quite 
possible he may have to be content with a triangulation of his own 
with, say, a 4”.or 5” prismatic compass. Theodolite accuracy for 
surveys by Forest Officers is seldom, if ever, necessary or indeed 
practicable. The other rough surveys mentioned also help, for they 
direct the attention to prominent or interesting features and very 
often furnish valuable data in compiling the map for, after all, a 
map like any other work of reference must pass through several 
editions hefore it can be brought up to date and claim to be 
perfect. 

For the earliest reserves in Upper Burma dating back some 
20--25 years a good deal of useful, and I may add remarkably 
accurate, surveying was carried out by Forest Officers with the 
plane-table, the direction being obtained by aligning on to a man 
shouting some 10 to 20 chains away and the distances measured 
with a 66-toot rope, suitable allowance being made for bends, etc. 
I shall not forget my initiation into this method of survey by my 
Divisional Officer, since retired as Conservator. I expected the 
traverse to pan out hopelessly wrong and was most agreeably 
surprised to find that the error in the circuit did not exceed 
6 or 8 per cent. 

My attention was first drawn to the Cavalry Sketching board 
so far back as 1898, and I may say that since 1900 1 have invari- 
ably used it for survey work in preference to the cumbrous plane 
table, and with perfectly satisfactory results, 
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(2) Deseription—The Sketching board—vide diagram (Plate 
22)—consists of a well-seasoned board 514" x 744" with boxwood 
strips fixed to the shorter sides and brass rollers fixed in the ends of 
these parallel with the longer sides and suitably near them to allow of 
the paper on which the survey is done to be rolled up as required. 
The boxwood strips are furnished with various scales, and in the 
wider strip is sunk, flush with the board, a magnetic compass 
about an inch in diameter with a movabie bevel (or rim) having 
a glass with a diametrical scratch. The bevel has a projection at 
one end of the scratch which serves the double purpose of revolv- 
ing it and also of marking the North end of the scratch. 
Concentric with the compass on the boxwood are 10° gradations 
with a line marked “ Line of direction” which runs parallel to the 
length of the paper. Near the middle of the opposite edge of the 
board is a counter-sunk spring stud which works a clinometer at the 
back of the board. This clinometer consists of a bevelled and 
graduated semi-circular boxwood arc, a weighted strip of brass 
hung radially from the end of the aforesaid spring stud serving as 
anindicator, Sight is taken through two screw slots one at each 
end of the boxwood edge, at the same time the spring stud is 
pressed, this causes the indicator to oscillate, and when the oscilla- 
tions cease pressure is taken off the stud thereby clamping the 
indicator and enabling the angle to be read off. The clino- 
meter is useful for measuring the angles of slopes, and if need be 
the height of a tree may also be measured by its means. 

Pivoted to the back is a leather strap to fasten the board on 
the left wrist of the surveyor. So much for the Sketching board. 
A flat bevelled scale 12” % 114" (one divided into fortieths of an 
inch is most useful) with a couple of elastic bands to keep it on the 
board, a well-pointed hard pencil HH. or harder and a 67-foot 
stout boat line (the extra foot being an allowance for chaining) 


with ten split bamboo “arrows” as white and conspicuous as 
possible for chaining, complete the outfit. 

There are other patterns of Sketching board, some simpler and 
cheaper than that described, and also an improved pattern known 
as the “ Stanley-Hodgson,” which has the compass mounted in the 
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Scale, roughly ith. 


Movable bezel j 
» Scratch on glass indicating N & 8 line 


Milled head to work roer 


\ Spring stad to work Clinometer 


Clinometer sights (screw slota )' 


phases 
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centre of the board for use with semi-transparent paper and a 
cleverly contrived sight-vane, or alidade, enabling sights to be 
taken by means of a hinged mirror. 

(3) Method of use-—The N. and S. scraich line on the com- 
pass glass should be made to coincide with the “ Line of direction.” 
This obviates the necessity of laying off parallels and ensures the 
magnetic meridian always being parallel with the edge (length) of 
the paper. The paper should preferably be sectional, say 1 inch into 
tenths, though ordinary blank foolscap may be used after being 
ruled with rinch squares. The paper must be carefully cut and 
carefully inserted into the slits in the brass rollers and on being 
rolled should lie flat and not ruck up. 

Before starting to survey, if the approximate direction of the 
line be known, a point should be fixed on the paper accordingly, 
otherwise fix a point somewhere near the middle. It is a good 
plan, if the area to be surveycd is at all extensive, to use as large a 
scale as one conveniently can and then reduce the day’s work every 
evening on to a sheet of sectional paper, though if pushed for time 
reduction may be done away with and the scale used be that on 
which the map is ultimately to be, but the transfer to the sheet of 
sectional paper must invariably be made unless the area is’ so small 
that it is accommodated by the roll of paper on the Sketching 
board without running off the edges. 

(4) Example—Let us suppose we are working with a scale 
of 4". = 1 mile—using the flat bevelled scale divided into 
fortieths of an inch—which is convenient as each of the minor 
divisions represents half a chain. The chain-men must always 
keep 2 or 3 chains a#ead of the surveyor and sights or rather 
shots are taken every two chains. In taking a shot the Sketching 
board is held level in the middle of the body with an edge 
or corner against the lower portion of the chest to steady it and 
is revolved on its pivot until the magnetic needle lies in the 
the same line or rather plane as the line scratched on the compass 
glass coinciding with the line of direction. The edge of the board 
is tapped slightly to ensure that the needle is free. The bevelled 
scale is then aimed ata chain-man two chains ahead (this can be 
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done sufficiently accurately without taking an actual sight). One 
edge rests with one of the minor divisions on the starting point— 
a pencil dot (itis not necessary to accentuate this with a pin as 
on a plane-table), and a pencil dot is made at the 4th minor 
division (#2. two chains) away from the starting point. Two chains 
further on this is repeated and so on, On the compiction of 
ten chains, a small pencil tick is made as a check on the chaining 
and also to let the surveyor know the number of ten chain lengths 
he has traversed. In thick jungle the shots need be only a 
chain apart, while in open country long shots may be made, but 
it must be remembered that the Jonger the shot the more carefully 
must it be taken. In addition, shots should always be taken to 
prominent features as even though they may not come within 
the scope of the board they are a check on the work when 
transferred to a larger sheet map. As the survey proceeds, say 
the general direction is S.W. when the line comes %” or so of 
the edge and is expected to run off the paper, the end should be 
marked with a distinguishing letter and a tresh starting point 
taken in line with and 4” or 6” to the I. and marked with the 
same distinguishing letter—ezde diagram. Similarly, if the 
line goes off the paper in a south-easterly direction. If the 
direction is more or less due E. or W. the fresh starting point 
must be placed 4" due N.orS. of the end and 4” or 6” to the 
W. or E. as the case may be. The object of this spacing will at 
once be apparent, If sectional paper be used, the relative positions 
of these points in their respective squares should be the same. 
This plan saves much trouble when the survey is transferred, 
either reduced or on the same scale to the sheet of sectional paper 
which is to form the map ultimately. It will be seen that in 
this way quite a large traverse can be made on a single roll of 
paper and as much detail can be shown as is deemed necessary 
commensurate with the scale used. Whenever practicable, the 
traverse should form a circuit. Of course it is not to be expected 
that such circuits will close, but neither do they with the most 
careful plane-table work except by a fluke. The error, however, 
if the survey be carefully done for forest maps, is negligible 
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and instead of the laborious process of distributing it, I have found 
that the following plan serves very well. Take the longest 
diameter of the circuit you can with the starting point at one end, 
cut the paper along this and either add or cut out the thin wedge 
occasioned by the error. Paste up and the circuit is complete. 

(8) Uses—For exploration and rough surveying the Sketching 
board is invaluable, Occasion should be taken to run traverses 
up to high peaks whenever time will permit, for there is no doubt 


that in the absence of maps, or even with them, a view froma 
commanding hill-top gives one a very good idea of the geography 
of a tract and also of the character of the forest growth. The 
main streams and other features may be easily picked out and 
roughly sketched in for quite a distance on either side of the 
traversed linc and a very passable small scale topographical map 
may thus be made. [Both latitude and longitude may be 
roughly ascertained from “dead reckoning” of the line surveyed. 
[t might be useful to remember here that the angle of elevation 
of the pole star gives a fairly close approximation to one’s 
latitude. An eye should be kept on the magnetic variation, the 
true North being found by the pole star or sun’s shadow method. 
The variation being known, incidentally local time may be approxi- 
mately ascertained by taking the transit of Lue sun at noon with 
a prismatic compa 


The measuring rope should be tested every day and always 
adjusted to 67 feet in length, In open country a route traverse 
of 15 miles or even more with a fair amount of detail can be done 
daily, and even in the most difficult country half a dozen miles 
aday can generally be done. The advantages of the Sketching 
board are its extreme portability and handiness, the speed with 
which ground can be covered and the small establishment 
required for the survey—two chain-men and an extra hand or two 
fo cut one’s way through jungle, carry food, ete. being al! that 
the surveyor requires. ven single-handed with pacing, etc. 
quite useful work can be turned out, the instrument being 
primarily intended for military surveying single-handed on foot, 
horse or bicycle, 1t might be mentioned that in pacing those 
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blessed with long legs can with very little practice, easily pace 
100 yards to within 1 or 2 per cent. Single paces should never be 
counted as it isa most tiring business but double paces or every 
fourth pace which comes quite easy when one gets into the rhythm. 
Those with shorter legs can use the military pace with a walking 
stick, cach time the stick comes to the ground being reckoned 
as 10 feet=4 paces, The unit of the scale used is not of vita 
importance so long as it can be reduced to a known quantity 
afterwards. A piece of stout note-paper or the convex portion of a 
piece of dry bamboo can be fashioned into a very fair straight-edge 
and scale if we remember that a half-penny or a pice measures an 
inch in diameter ; and as for a hard pencil a pointed strip of lead 
or soft solder forms an efficient substitute. 

For more precise work such as filling details in existing maps, 
surveying plantations and sample plots and for making linear 
valuation surveys, the Sketching board used according to the 
method described in para. 4 stands unrivalled, 


A METHOD OF MARKING TREES IN ENUMERATIONS. 
BY F, CANNING, LEVSs 

For enumerations the calliper with the measuring arm painted 
in various colours for the different girth-classes is probably used 
everywhere in India. If greater accuracy is required, tapes simi- 
larly coloured can be used by almost any coolic. Some simple 
method of marking the measured trees is required so that unskilled 
labour may be used and the maximum amount of check may be 
made afterwards by an inspecting officer. The following method 
has recently been applied in Kumaon. 

The implement used is the risser, with which grooves are cut 
in the bark of atree. It is unnecessary to describe it as most 
Forest Officers arc already acquainted with the implement. They 
are at present obtainable from the Canal Foundry, Roorkee. A 
certain number of horizontal or vertical grooves are cut in the 
bark with the risser, the particular number indicating the girth- 
class of the trce as measured by the calliper or tape, 
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Thus in enumerations at present being carried out in this 
division one horizontal groove is cut for trees between one and 
two feet girth, two horizontal grooves for two to three feet, three 
horizontal grooves for three to four feet, one vertical groove for 
four to five fect, ete. Over 1,000 acres of pine and oak forest have 
already been enumerated and the trees have been marked in this 
way. The method is very cheap and is quite within the capacity of 
acoolic. The marks will last along time and eombined with 
subdivision of the area to be enumerated into small plots, so that 
some of these can be completely checked by recounting, the method 
is proving very satisfactory, Chisel cuts can be made on the 
calliper corresponding to the marks cut by the risser on the 
trees. 

No claim is put forward that the method described above is 
original, and this note is only written in the hope that it may 
possibly be of use to others, who like myself have not used this 
method before or who may have discarded the idea owing to 
difficulty in obtaining the implements. 


SYSTEM OF SALE OF STANDING TREES IN KANARA 
FORESTS, BOMBAY PRESIDENCY. 


BY E. M. HODGSON, LFS. 


In connection with the article printed on pages 1 to 4 of the 
Indian Forester for January 1916, the following remarks might 
prove of interest. A great portion of the Kanara forests (Bombay 
Presidency) is High Forest with large teak and other timbers. 
Hitherto the trees have generally not been sold standing. Timber 
has been removed to dep6ts and sold there, payment being made 
in some form or other toa contractor for exploitation. Part of 
the above High Forest extends into the Belgaum Division as, 
“Nagargali Series XIX.” Until recently Nagargali timber was 
removed to a depdt for sale, payment being made for exploitation, 
All fuel and much useful timber was then wasted, while the 
Working-plan was usually two years in arrears because the only 
contractor available had other and far more important contracts in 
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Kanara. Three years ago a new plan was made by which all trees 
are sold standing. The contractors have now brought their work 
fairly up to date, and they remove a// timber, besides utilising a 
good deal of fuel from the more accessible parts. Under the old 
plan the girth-limit for felling was 6 feet: under the new it is 
7 feet. Formerly the revenue was Rs. 16,000 a year; but with 
the introduction of the new’plan it has increased to, first year 
Rs. 35,000, second year Rs. 35,000, third year Rs, 65,000. 

These details help to support arguments in favour of the sale 
of trees standing; though the sale arrangement now working well 
in Belgaum would appear simpler than those advocated in the 
article quoted above. 


FOREST FIRE “DON'TS.” 

To obtain the co-operation of the public in preventing forest 
fires which are doing a great deal of damage in the East this 
spring, the United States Forest Service has prepared ten 
“ Don'ts" tu be observed in the woods. It is hoped that these 
rules may have a beneficial effect during the fire season of the 
Southern Appalachians, which is not yet over, and that of the 
north woods, which is just beginning and which, from present 
indications, promises to be unusually severe, 

Many thousands of acres of forest and suburban woodland 
from Maine to Florida, and from the Atlantic coast as far west as 
Arkansas, have been burned over already this spring by fires which 
started for the most part from preventable causes. On the National 
Forest purchase areas alone, forty-nine fires occurred in March 
burning over more than 6,500 acres, while forty-four fires starting 
on private land near or within Government boundaries damaged 
-nearly 5,500 acres. Fires in April were even more numerous and 
severe, but rains in the latter part of the month helped the 
situation somewhat. Fire statistics for April are not yet available. 

Tur “Don'ts.” 

1. Don’t throw your match away until you are sure it is out, 

2, Don’t drop cigarette or cigar butts until the glow is 
extinguished. 


422 INDIAN FORESTER jours 


3. Don’t knock out your pipe ashes while hot or where they 
will fall into dry leaves or other inflammable material. 

4. Don’t build a camp fire any larger than is absolutely 
necessary. 

5. Don’t build a fire against a tree, a log, or a stump, or any- 
where but on bare soil. 

6. Don't leave a fire until you are sure it is out; if necessary 
smother it with earth or water. 

7, Don’t burn brush or refuse in or near the woods if there is 
any chance that the fire may spread beyond your control, or that 
the wind may carry sparks where they would start a new fire. 

8. Don’t be any more careless with fire in the woods than you 
are with fire in your awn home. 

9. Don’t be idle when you discover a fire in the woods; if you 
can't put it out yourself, get help. Where a Forest Guard, Ranger, 
or State Fire Warden can be reached, call him up on the nearest 
telephone you can find. 

10, Don’t forget that human thonghtlessness and negligence 
are the causes of more than half of the forest fires in this country, 
and that the smallest spark may start a conflagration that will 
result in loss of life and destruction of timber and young growth 
valuable not only for lumber but ‘for their influence in helping to 
prevent flood, erosion, and dranght—[ The American Forestry.) 


SALVATION ARMY SILK CAMP IN CHANGA MANGA 
MULBERRY FOREST, NEAR LAHORE. 
A MULBERRY FoREST. 

Perhaps the only mulberry forest in the world is to be found 
at Changa Manga near Lahore. It is some 10,000 acres in extent, 
and has hitherto only been used for purposes of fuel and timber, 
It demonstrates that mulberry can be profitably grown by Govern- 
ment and private individuals for fuel and timber purposes, apart 
altogether from its great value in providing food for silkworms. 

A SILK Camp. 

Some months ago Commissioner Booth Tucker asked the 

permission of the Punjab Government to take advantage of the 
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immense supply of foliage in this forest to establish an annual silk 
camp during the months of February and March for the rearing 
of sitkworms ona large scale, witha view to popularising the 
industry throughout the Punjab and other parts of India, and in 
order to. demonstrate the best methods for rearing silkworms. 

His Honour the Lieutenant-Governor expressed his cordial 
approval of the scheme, and 5 acres have been assigned within 
the forest for the purposes of the silk camp. 

Operations were commenced early in January when a party 
was sent in advance to make the preliminary arrangements for 
erecting sheds and preparing accommodation for some two to three 
million silkworms. 

As far back as May 1915 a supply of disease-free eggs of the 
best varieties had been ordered from Europe. They reached the 
Simla Silk School in October, and were there hibernated in a 
special machine provided for the purpose. 


HIBERNATION OF Ecos. 

This important preparation for the silkworm industry is of 
recent introduction, but isan important link in the successful 
rearing of the best varieties. It helps to ensure a vigorous race 
of worms, who will produce cocoons rich in silk and also protects 
them from disease. 


HATCHING THE Eaes, 

This again is another important. link. Special hatching 
machines of a simple pattern have been utilised by the Salvation 
Army during the last three or four years, The use of these and 
their value for hatching purposes will be demonstrated, They 
insure uniform heat, and enable the eggs to hatch out simul- 
taneously, thus avoiding much trouble, delay and loss of eggs from 
chills, 


HOUSING THE Worms, 
Different systems will be demonstrated in the sitk camp. 
The two chief dangers to be guarded against are excess heat 
and excessive cold, with violent variations between the two. The 


various systems will be demonstrated and the students, workers 
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and visitors will be allowed to judge for themselves which they 
consider hest, or which will be most suitable for their own locality. 

One large shed has been prepared on a system which guards 
both against cold and excessive heat. This has been introduced 
with great success at the Salvation Army silk farm in Moradabad. 
A trench is made about 100 feet long and 12 feet broad and 
3 feet deep. The excavated earth makes a wall about 3 feet high, 
with a thick thatched roof, and a doorway at each end. In a 
dugout of this character worms have been successfully reared in 
the hot weather. 

The Persian system of a shed on poles raised above ground, 
where the air can freely percolate all round and leaves can be 
stored underneath to get rid of extra moisture when there has 
been heavy rainfall, will also be demonstrated. 

In Japan and in Europe it is usual to rear the silkworms on 
shelves, carefully arranged, tier on tier. This economises space 
and gives the worms the best individual care. In Kashmir and 
most parts of India, the worms are usually reared upon the ground, 
branchlets of mulberry twigs being heaped on top of each other. 
This ensures economy of labour, an important consideration. 
Instead of 6 or 7 feedings during the 24 hours, only two are 


necessary—morning and evening. The respective advantages of 
both systems wil! be demonstrated. 
THE CAMP. 

Besides the large sheds for the hatching of the worms, there 
are more than 50 tents for the accommodation of the workers and 
the staff, and for lectures and demonstrations, The camp is 
already a hive of industry, with about one hundred workers. It is 
intended to increase the number to 150 as the worms increase in 
size and need more attention. 

VISITORS TO THE CAMP. 

A good many distinguished visitors are expected. These will 
include His Honour Sir Michael O’Dwyer, the Lieutenant-Governor 
of the Punjab, and the newly appointed silk officer, Professor 
Maxwell Lefroy, who is conducting an investigation into the silk 
industry for the Government of India.—[74e Leader. | 
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THE DYEING VALUES OF SOME INDIGENOUS DYE-STUFYS. 
BY J. P. SRIVASTAVA, M.SC., THCH, ASSOC. M.SeT., ASSISTANT 
TECHNOLOGICAL CHEMIST, CAWNPORE. 

Natural dye-stuffs are perhaps not as bad as they have come 
to be regarded since their displacement by coal-tar colours. India 
boasted of a comparatively well-developed art of dyeing in the 
earliest stages of the historic period. The ancient Indian dyer 
could dye some very good colours with the help of colouring matters 
derived from the natural and minera! kingdoms. Some of these 
coloirs were fast in every sense of the word and answered all 
the requirements of the people for whom they were intended. 
This points to the possibility of valuable colouring matters lying 
unknown or forgotten in the forests and jungles of this country. 

A large number of woods containing red and yellow colouring 
matters are still used even in Europe, but all these are obtained 
from America, There are undoubtedly similar woods in this 
country but no systematic investigation seems to have been made 


so far. 
If America can find a market for so many dye-stuff extracts 


made from woods and other natural products, surely we with our 
vast, varied, and plentiful natural resources ought to have little 
difficulty in finding out and placing on the market similar 
products, 

This question is of special importance at the present moment. 
The stoppage of the supply of German dye-stuffs has caused grave 
inconvenience in all colour-using industries. If Indian dye-stuffs 
had not been entirely discarded, the distress would not have been so 
acute. Atleast some part of the world’s requirements would have 
been met by the dye-stuffs indigenous to this country. 

Colouring matters are widely disseminated in the vegetable 
kingdom. Some one has said that any one who wishes to spin, 
dye and weave his own raw material at his own fireside need not 
go far afield for his colouring matters. 

Such is indeed the case ina great miany places where cottage 
industries still flourish. In Donegal, famous for its homespun 
tweeds, the colouring matters used are still mostly derived from 
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lichens and routs. The colouring matters of Donegal possess great 
fastness and beauty and their methods of application are alike 
novel and interesting. 

I visited Donegal in December 1909 and submitted to the 
Secretary of State for India a report on the subject of the 
Cottage industries of the congested districts of Ireland. I have 
alluded in this report to the processes of dyeing used in Donegal. 

The following investigation into the dyeing values of cer- 
tain natural colouring matters still used by native dyers was 
undertaken under the orders of the Director of Industries, United 
Provinces. 

The colouring matters were tried on wool and cotton by some 
of the more important methods of modern dyeing. 

The methods employed were as follows :— 

A—On Woon. 

(@) Dyed in an infusion of the colouring matter without the 
addition of any chemical or assistant to the dyebath. 

(@) Dyed in an infusion of the colouring matter with the 
addition of 4% acetic acid, 

(ce) Dyed as in (4) and after treated in the same bath with 
2% Pot. Bichromate, 

(@) Dyed in an infusion of the colouring matter on woo! 
which had been previously mordanted with Bichrome 
and Oxalic Acid. 

(e) Dyed in an infusion of the colouring matter on wool 
which had been previously mordanted with Alu- 
minium Suphate and Tartar. 


B—On Cotton. 

The Catton was steeped overnight in a decoction of myrabolans, 
next morning it was taken out, squeezed and without washing 
worked in fresh baths containing the following — 

(a) Tartar Emetic 

(4) Stannous Chloride. 
(c) Alum. 

(d) Ferrous Sulphate. 
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Generally speaking all the dye-stuffs described hereafter gave 
the most brilliant results on Stannous Chloride ; Tartar Emetic 
and Alum coming after that, Ferrous Sulphate, as might be 
expected, dyed grey to black shades. 

The inquiry has so far been prosecuted in regard to the 
following colouring matters :-— 

(1) HARSINGUAR (Nyctanthes Arbor-tristis). 

The flowers of this tree contain a beautiful yellow colouring 
matter. The tree is found in abundance in the United Provinces, 
and when in bloom yields large numbers of flowers which generally 
open at night and fall to the ground in the morning. The flowers 
are collected, dried, and afterwards sold to dyers. 

The colouring matter coulained in the flowers is soluble in 
water, and alsoin alcohol, An extract can therefore be easily made. 

Harsinghar gives brilliant yellow shades with all mordants on 
wool. On wool mordanted with Bichrome and Oxalic acid pre- 
vious to dyeing a beautiful brown is obtained. The dyeings on 
wool possess good fastness to milling with soap and soda. 


(2) TUN (Cedrela Toona). 

This tree is said to occur largely in the sub-Himalayan forests. 
The colouring matter is contained in the flowers which are dried 
and sold. The principle constituent of the flowers is a yellow dye. 

Tun dyes the best shade on wool in conjunction with mordant 
A(@). The dyeings on wool are, however, not very fast to milling 
with soap and soda. 


(3) TEsu or Duak (Butea frondosa)}., 

This tree is found in abundance all over the United Provinces. 
The dye extracted from the flowers is still largely used by villagers 
for sprinkling on their persons as a mark of festivity at Holi festival, 
about which time the tree is in full bloom. The dried flowers are, 
however, available throughout the year, The flowers contain a 
yellow colouring matter. 

Tesu dyes on wool shades varying from brown to dull crimson 
according to the mordant used. 

The dyeings are fairly fast to milling, 
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(4) Anusa (Adhatoda Vasica). 


The leaves of this plant yield a yellow colour. Arusa is an 
evergreen plant and is found in the United Provinces. The 
colouring matter in Arusa is soluble in water and also in alcohol. 
The leaves contain a large amount of chlorophyl which is extracted 
along with the yellow colouring matter, The chlorophyl consider- 
ably dulls the dyeings obtained with Arusa, The yellow dye was 
separated by adding water to an alcoholic extract of the leaves. 
The chlorophyl was thereby thrown out of solution and the yellow 
colouring principle was obtained in the filtrate. This gave much 
better results in dyeing, On wool the best shade is obtained on 
chrome mordant A(@), ‘The fastness of the dyeings on wool 


js fair. 


(5) NASPAL OR POMEGRANATE RIND (Puntea Granatune). 
This plant is well known for its fruit, The rind of the fruit 
contains a tanning substance and also a yellow colouring matter, 
the latter in much smaller quantity than the former. 
Pomegranate rind dyes very good shades varying from yellow 
to full brown on wool, All these possess very good fastness to 


milling, 


(6) JANGLI NIL OR WILD INDIGU—-{ Tephrosia purpuren). 

This is a small woody annual occurring in abundance in the 
United Provinces. It does not contain any substance yielding 
Indigo and its name “Jangli Nil” is probably due to its similarity 
to the Indigo plant. 

Clarke and Banerjee have examined the constituents of the 
leaves of this plant. They found in it a colouring principle allied 
to quercetin or quercitrin (vide Trans. Chem. Soe. 1910, Vol, 97) 
Owing to the difficulty of separating the yellow principle from the 
chloraphy! efforts to obtain a pure yellow from Tephrosia have 
only been partly successful. The colouring matter is, however, of 
great value, as it yields dyeings which are comparatively fast to 
light, washing and milling. The yellow principle was separated by 
extracting the dry leaves with alcohol, diluting the extract with 
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water and washing away the chlorophyl with petrol. The purified 
colouring matter gave excellent shades of yellow in conjunction 
with various mordants. On account of the abundance of the 
plant it may be worth while devising a suitable process for 
extracting the yellow colouring principle. It would no doubt be 
very welcome wherever Fustic and quercitron bark are still in use, 
A decoction of the leaves of Tephrosia dyes wool mostly dull 
brown shades in) conjunction with the various mordants, the most 
brilliant shade being that on Tin Mordant. The dyeings, however, 
possess very good fastness to milling. 


(7) MAJITIL (Radia cordifolia). 

The root and twigs of this plant contain a dye-stuff identical 
with madder. Majith was largely used in this country before the 
advent of synthetic alizarine. Its cultivation has now, it seems, 
entirely gone out. It is at present greatly in demand all over 
India, but enquiries made so far have shown that it cannot be had 
in quantities large enough to meet the demand for jt. It is 
undoubtedly one of the most valuable indigenous dye-stuffs, With 
its help red, maroon, and bordeaux shades of excellent fastness to 
light can be dyed on all fibres, It is the basis of a great many 
colours required by the calico-printers, The Farrukhabad calico- 
printers were at one time large users of this dye-stuff and would 
be glad tu go back to it if supplies were forthcoming. Majith as 
might be expected dyes very fast shades on both wool and cotton. 
The best results on cotton are obtained by using the Turkey Red 
process. 


(8) Curci on KaTHaA (deacta Catechit), 

The Catechu tree is found in several parts of India. An 
extract made by boiling the wood in water is still largely used in 
dyeing. Catechu is exported to Europe for use in dyeing and 
tanning, Catechu may be applied to ali fibres, though it is most 
largely used for dyeing cotton. The usual method of dyeing 
cotton consists in boiling the goods with an extract of catechu with 
the addition of copper sulphate, the weight of the copper salt 
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being 10 per cent. of the weight of the colouring matter. The goods 
are squeezed, allowed to stand for a short time, and then boiled in a 
fresh hot bath containing 2 per cent. bichromate of potash, washed 
and dried. Catechu brown is one of the fastest colours known, 


(9) PATANG OR SAPPAN WOOD (Caesalpinta Sappan). 

This tree is said to prow abundantly in Cuttack and in 
Central India. It is a variety of the so-called Brazil wood which 
was once upon a time very largely used in dyeing in Europe. The 
colouring principle, évasiin, exists in a colourless condition in the 
freshly cut wood and is by oxidation converted into the true colour- 
ing matter drasilein, The wood is similar in its composition to 
logwood. The oxidation of the colouring matter is carried out by 
a process of “ageing” in exactly the same way as logwood, 


Patang is a valuable colour-yielding material. It can be used 
for producing brilliant shades of red, crimson and purple and is 
very suitable for calico-printing. 


(10) Lac Dye, 

This substance is of animal origin. It is the product of a 
small insect called Coecus dacca which lives on the twigs of certain 
trees such as pifad and der, The inerustation produced by these 
insects on the twigs of the trees consists of (1) resinous matter, 
(2) colouring matter. The colouring matter is dissolved out by 
means of water or a weak alkali, the resin being left behind. The 
latter on melting and straining through canvas cloth constitutes 
shellac, The colouring matter is precipitated from its salution by 
means of alum and is afterwards pressed into cakes and sent out 
cither for export or for sale locally. 

Lac dye is manufactured largely in these Provinces, though like 
other natural products it has lost much of its former importance. 
Lac dye is dyed on wool chiefly on ‘Tin mordant. Lt yields beautitul 
scarlet and crimson shades, ¢ 

[Nore.--In the above jist accounts of dye-stuffs from Turmeric, Safflower and 


Indigh, which are not forest phants, have been omitted.—How, 10. 
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CONCLUSIONS. 

In the scope of this report it has been only possible to briefly 
allude to the dyeing values and properties of the various colouring 
matters examined. Exhaustive trials have already been made 
with all the above dyc-stuffs in conjunction with various mordants 
on both wool and cotton. The dyeings obtained in each case 
have been tested for fastness to light, washing and milling, All 
these samples are being shown at the Exhibition of German and 
Austrian goods now open at the Upper India Chamber of Com- 
merce, Cawnpore, 

These samples have already attracted the attention of users of 
dye-stuffs who have visited the Exhibition and enquiries respecting 
them have been received from one or two places. 

Surprising as it may appear at first sight, India’s natural 
resources are capable of supplying dye-stuffs required for pro- 
ducing any colour. 

The thirteen dye-stuffs described in the above note will enable 
a clever dyer to produce almost any colour. 

We have in the list dye-stuffs yielding yellows, olives, browns, 
khakis, slates, greys, blacks, reds, scarlets, pinks and blues. Suit- 
able combinations of these colours will give us almost any’ shade, 

The fastness of many of these dye-stuffs is not so bad as one 
is often led to believe. 

Tt must, however, be admitted that most of these dye-stuffs are 
not available to-day in large quantities and the prices are conse- 
quently prohibitive. 

Cutch, lac dye and indigo are commercial products and may be 
had in fairly large quantities. Tun, Tesu, Arusa, Tephrosia occur 
wild and arrangements may easily be made for collecting them. 
Harsinghar and Naspal are not exactly wild products and so their 
collection will necessitate special arrangements being made. 

Majith and Sappan wood are perhaps the most difficult to get 
at, and, so far as we have been able to gather, their cultivation has 
practically gone out, but an enquiry into the matter is still 
proceeding. 
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systematic study of the properties and methods of appli- 
cation of these dye-stuffs would no doubt bring to light many 
valuable facts which would make the dye-stuffs more popular with 
the dyer, 

There is every likelihood of a great many more colouring 
matters being found in the forests of India but this would be a 
matter for the Forest Department to deal with. 

The examination of indigenous dye materials has been 
continued in the Technical Laboratory at Cawnpore. A communi- 
cation on this subject has already been made to Government, Since 
then some additional dye materials have been examined and the 
following is a brief account of their properties and methods of 
application in dyeing. f 

(1) Banhinia racemosa (Kachndr)—This is a shrub very com- 
mon in these Provinces, The bark yields a red dye which is 
largely associated with tannin. The dye is not very bright, but 
nevertheless it may be employed for dyeing dull reds on cotton. It 
may be dyed on cotton without the help of any mordant. Cotton 
seems to have an affinity for it, [aster results are obtained on 
alumina or tin mordant. Kachnar bark is said to be used in Burma 
for obtaining a dull black colour on cotton. For this purpose the 
cotton is dyed direct in an infusion of the bark and is then worked 
in mud whereby the dull red colour is changed inte a black (wide 
note by Conservator of Forests, Eastern Circle, Burma, 1896). 
The bark can he had in auy quantity and may be of service to tent 
manufacturers who require a dull red colour for the inside of 
tents. 

(2) Ficus religiosa (Peepul)-—-The roots of this well-known 
plant were examined and found to contain a red dye which gives 
a good pink on cotton mordanted with alumina. The shade so 
obtained is fairly fast. 

(3) Plerocarpus santatinus (Red Sanders wood) is a small tree 
occurring in Southern India. The wood yields a valuable red 
dye, It was largely used in dyeing before the advent of synthetic 
colours, The dye principle is called santalin. “It was prepared in 
the laboratory in an impure state from an ethereal infusion of the 
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wood. The crystals deposited from the ethereal solution were 
further purified by washing them well with water, re-dissulving in 
alcohol, and precipitating with lead acetate, The precipitate was 
well washed with boiling alcohol and decomposed with sulphuric 
acid in the presence of alcohol, on removing the lead sulphate and 
concentrating the solution pure crystals of santalin were obtained. 
They melted at 103105" C. (un-corr.), 

Sanders wood dyes wool without any mordant, Very good 
shades of satisfactory fastness are obtained on cotton, on tin and 
alumina mordants. The dye does not dissolve in water though 
it is freely soluble in alcohol, ether and acetic acid, 

(4) Mallotus phitippinensis (Roli ov Kamela Powder).—This 
dye is obtained from a small tree found along the foot of the 
Himalayas and in Southern India. The fruits have red glands on 
the surface of the capsule and the powder is obtained by crushing 
or breaking up these glands. Kamela used to be largely employed 
for dyeing silk. It gives a heantiful yellow on silk mordanted 
with alumina. The shade obtained compares favourably with that 
dyed with Chrysophenine. The dyeing must be done in an alkaline 
bath. 

(5) Juglans regia (Akhrot)—The bark yields a valuable brown 
dyc, Itis of special importance for wool at the present moment 
because it yields on this fibre a fast shade which may easily be 
modified to a khaki. A great many dye trials were made and as a 
result of these the following conclusions were arrived at -— 


(a) The deepest shade is obtained by dyeing with an 
addition of 3 per cent. acetic acid to the dyebath. 
The fastness to light is, however, poor in this case, 

(4) Fairly full shades were obtained on chrome—oxalic acid 
mordant or by the after-chroming process. Both 
these give dyeings of excellent fastness to light and 
milling. The poorest results both as regards depth of 
shade and fastness to light and milling were obtained 
when the dyeing was carried out with an addition of 
5 per cent. Glanber's salt to the dyebath, 


434 INDIAN FORESTER toss 


(6) Artocarpus tntegrifolia (Kathal).—The wood yields a yellow 
dye which may be dyed on cotton on alumina mordant. The 
shades obtained are good and fast. 

(7) Resaunt (Barberry). The bark, roots and stem of this 
plant are rich in a very good yellow dye. This plant is plentiful 
in the Kumaun hills. The aqueous infusion of the bark and stem 
is used as a medicine for ophthalmia and is highly prized as such, 
The dye principle of Barberry is Berberine which is an alkaloid 
containing nitrogen. Berbcrine was prepared in a state of purity 
from Barberry by adding alcoho! to the aqueous extract, whereby 
all foreign matter was precipitated. On concentrating the filtrate 
crystals of Berberine were obtained which were purified by re- 
crystallisation from water. 

Rasaunt is used chiefly as a dye for silk, It was dyed on cotton 
mordanted with alumina but duil shades were obtained. This was 
perhaps due to the presence of chlorophyl in the preparation which 
came from Naini Tal. 

(8) Rhus Cotinus.—The wood of this plant yields a dye similar 
to young Fustic. On cotton mordanted with alumina an orange 
yellow colour was obtained ; with tin an orange red was obtained, 
The dyeings arc, however, not fast to alkalis and soap. 
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CHIEF FACTORS INFLUENCING THE DEVELOPMENT 
OF SAL SEEDLINGS, 


by R. §. HOLE, I.F.S., FOREST BOTANIST. 
(Paper read before the Board of Forestry at Dehra Dun, 
March 28th, 1976.) 

1. In the case of research work extending over a series of 
years and comprising a large number of separate experiments, it is 
desirable to summarise the results from time to time and to briefly 
review the work as a whole, The various results can then be 
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seen in their proper perspective and the bearing of the work, as 
a whole, on the problems of practical forestry, appreciated. From 
past experience, also, it is believed that a short review of this kind 
will be acceptable to the members of the Board of Forestry who 
visit us but once in three years and who, therefore, can personally 
see only a small part of our experimental work at Dehra, The 
present paper consequently contains a summary of some of the 
chief results of the work recently carried out at Dehra Dun on 
the factors influencing the development of Sal (Shorea robusta) 
seedlings. 

2. The scedling reproduction of sa/ in our Indian forests is by 
no means satisfactory. In many forests where conditions seem 
favourable no seedlings exist and in others the seedlings die back 
for several years. Tig. 1 (Plate 23) shows examples of sa/ seedlings 
which have died back for several years and which are typical of the 
majority of those found in the protected forests of N. India. Note the 
thickened root-stocks and comparatively feeble shoot development. 
This dying-back is usually considered to be due to drought. In 
such cases the whole plant dies annually, with the exception of the 
stout portion just below the ground-level which persists and 
gradually increases in size and length until, finally, a persistent 
aerial shoot is also developed. This delay in the establishment of 
seedlings interferes with the economic management of our forests 
and entails a financial sacrifice in the loss of several years’ incre- 
ment. Drought, however, obviously cannot explain why seedlings 
frequently die wholesale during the rains nor why the dying-back 
is frequently more marked in shady forest than in more exposed 
situations in the open. 

3. The following results dealing with the causes of the death 
and dying-back of sa/ seedlings have now been established by work 
recently carried out at Dehra Dun :— 

(a) Seedlings grown under favourable conditions of soil 
and moisture in the Dehra Dun garden do not, as 
a rule, die back. A few weakly individuals do die 
back, but the majority produce vigorous shoots which 
persist from the first and attain an average height of 
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13 inches in one year and 26 inches in two years, 
Fig. 2 (Plate 23) shows such seedlings 1-year old and 
also some weakly plants of the same age which have 
died back. These vigorous garden plants indicated the 
development which was possible under the local 
climatic conditions and the chief object of the present 
work was to attain or approach this ideal in the local 
forests. 
(6) Anexperiment carried out in the Dehra Dun garden, in 
1913, showed that if rain-water was allowed to 
accumulate in non-porous pots, in which the basal 
drainage holes were tightly corked and which were 
filled with the local sa/-forest soil, the latter was 
soon rendered entirely unsuitable for the growth of 
sal seedlings, although it was by no means saturated 
with water. It was found that, under these condi- 
tions, 100 per cent. of sa/ seedlings were cither killed 
or had their roots extensively rotted when the 
water-free air-space in contact with their roots was 
maintained at 450. inches perc, ft.of soil, or less, 
for a period of six weeks, while seedlings in the same 
soil in similar pots but which were uncorked remained 
healthy. This experiment was repeated in 1915 
with practically the same results. Fig. 3 (Plate 23) 
shows the appearance of the seedlings in these pots 
in September 1915. Note the healthy plants in the 
uncorked pots 7 and 9, as compared with those in 
the corked pots 6and 8, This experiment, therefore, 
showed that the mere retention of rain-water for 
some weeks in contact with a sa/forest loam is 
sufficient to render the latter unsuitable for the 
growth of sa/ seedlings. In this experiment the 
soil was kept constantly moist by interrupting 
through drainage and creating a water-table near the 
surface of the soil, but the actual surface of the soil 
was freely exposed to evaporation through sun and 
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air currents during the experiment. This strongly 
injurious effect on sa/ seedlings of a constantly moist 
condition in loam, however, has also been obtained in 
another pot experiment in which good basal drainage 
was provided but in which the soil was kept con- 
stantly moist by merely diminishing the evaporation 
from the surface, 


(c) Sowings in 1912-13, in sample plots in the shade of the 


local sa/ forests and on similar soil in the open out- 
side the forests, respectively, resulted at the end of 
the first rains in 7 per cent. and 37 per cent., respec- 
tively, of healthy plants, calculated on the number of 
seeds sown. Similar sowings in the following year 
resulted in 17 per cent. and 86 per cent., respectively, 
of healthy plants. In these experiments the death 
of the large number of seedlings in the shade was 
preceded by more or less extensive rotting of the 
root. In the shade plots the surface covering of 
humus and organic débris was first carefully swept 
off so as to expose the soil below and then a seed-bed 
was dug and prepared for sowing in the usual way. 
Notwithstanding this, however, in all the experi- 
ments, the surface soil in the shade plots during the 
rains was invariably found to contain a higher per- 
centage of organic matter and water and a smaller 
volume of water-free air-space than did the surface 
soil in the open, this being due chiefly to the shade 
of the trees which materially reduced evaporation 
from the soil. During the rains of 1912, the surface 
soil of the shade plots did not contain more than 
400 c. inches of water-free air-space per c. ft. of soil, 
whereas the soil of the open plots contained 
considerably less water and more water-free air-space. 
It wilt also be seen that, in the shade plots, the 
water-free air-space was actually less than has been 
proved to be highly injurious in precisely the same 
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Fig. 5. Photograph of open plot IIT taken on July 20th, 1916, showing the appearance of the 2-years-old seodlings 
then surviving in the plot, ‘The distanee between this plot and plot XT, (se Fig, 4) is only 64 yards, 


Fig. 6. Photograph of shade plot VY taken on July 20th, 1918, showing the position of the beds and sand pots 


utilised in the experiment referred to in paragraph 3 (d). A number of plants had been removed from 
the sand pots and bed VI. (8) for examination before this photograph was taken, 


Fig. 7. Photograph of shaie plot V taken on July 20th, 1915, showing the 2-yearsold scedlings then 
surviving in the plot. 


Fig. 8 Photograph of open plot 1V taken on July 20th, 1918, showing the 2-ycarsold seedlings 
then surviving in the plot, 
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soilin the pot experiments, see (4) above. In the 
dry season following the trains of 1912, also, more 
seedlings died of drought during the months of least 
rainfall in the shade than in the open plots. This 
was explained by the fact that although there was 
practically no difference in the soil water-content of 
the open and shade plots, respectively, at a depth of 
3—9 inches during this period, the roots in the shade 
had attained, by May 1913, an average length 
of 6 inches only as against an average length of 18 
inches in the open. The plants in the open, therefore, 
having their roots in the deeper moister soil layers 
were comparatively safe from damage by drought. 
Fig. 4 (Plate 23) shows a typical shade plot at the 
close of this experiment in July rors, two years after 
sowing. Notice the absence of vigorous seedlings in 
the seed-bed. Fig. 5 (Plate 24), on the other hand, 
shows one of the open plots in the same month. Note 
the numerous healthy plants now two years old. The 
distance between these two plots is only 64 yards. 


(d@) Sowings, in 1913, in large pots, filled some with clean 


sand alone and others with a mixture of clean sand 
and dead saé leaves which were sunk in one of the 
shade plots of the previous experiment resulted 
in a percentage of 82 healthy plants at the close 
of the first rains, as compared with 62 per cent. 
obtained in the adjacent soil from which the dead 
leaves and humus had been cleared for two years 
and 16 per cent. obtained in the same soil with 
which dead saé leaves had been mixed. The 
root-development in the sand was also materially 
better than that in the adjacent soil. Other experi- 
ments have indicated that the effect of this soil factor 
is progressively diminished by repeated removal of 
the humus, and also that removal of the humus by 
burning is practically as beneficial as removal by 
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brushing. Fig. 6 (Plate 24) shows the position of 
the pots and beds utilised in this experiment, 1—4 
are the sand pots sunk in the soil,in bed VI (1) dead 
sai leaves were added to the surface soil, in bed VI 
(3) the dead sa/leaves were removed by brushing 
and in bed VI (2) the leaves were removed by burning. 
As all the plants, in these experiments, were exposed 
to practically identical conditions of rainfall, light and 
temperature, the results show that the unsatisfactory 
development of seedlings in the shady forest is 
primarily due to a soil factor and not to deficient 
light, unsuitable air-temperature or air-humidity, 
and also that the injurious effect is increased by an 
admixture of dead sa/ leaves with the forest soil but 
is innocuous in a well-drained sand even when dead 
sad leaves are mixed with it. 


4. With reference to the chief object of the present work, 


vig. the establishment of vigorous seedlings in the local forests, 
the experiments detailed above indicated— 


(1) that an injurious soil factor was chiefly responsible for 


the unsatisfactory seedling development, in the loam 
of the local sa? forests, by causing high mortality 
during the rains and subsequently a high percent- 
age of deaths from drought owing to poor root- 
development ; 


(2) thal this soil factor could be put out of action by 


sufficiently good soil-aeration. 


It appeared probable, therefore, that clearing the forest 


growth, removing the humus and exposing the soil freely to sun 
and air would produce the soi! conditions necessary for successful 
growth, provided that the area cleared was sufficiently small to 
ensure the light side-shade necessary in N. India for protection 


from frost. 
In 1913, therefore, two adjacent sample plots were selected in a 


portion of the Dehra forests where sowings in the previous year had 
given unsatisfactory results. 
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Fig. 9. Fig. 10. 


Fig. 9. Photograph of open plot IV taken on July 20th, (915. An arca 40 feet in diameter was here clear-telled 
in May, 1913. The figure on the right shows the edge of the eleating. The experimental plot is shown 


inside the fence on the left and is seen more clearly in Big. 8. In the centre is some coppice 
growth from the felled trees. 


Fig. 10, Photograph of open plot VIII taken on July 20th, 1913, showing the 2-years-old seedlings 
then surviving in the plot. 

Fig. 1. The 100 feet Thano-Joli linc which was cleared in 1905, The figure on the lett marks the 
position of open plot VIII, on the western side of the line. 

Fig. 12, Photograph of 12 sal seedlings which have been grown continnonsly in  water-culture solution 
for a period of 75 (in case of 4 plants on right) to 78 days (in ease of 8 plants on left), 


Photo.-engraved & printed at the Photo,-Mechl, & Litho, Dept., Thomason College, Rourkee. 
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Above dhe plot, the overhead cover was entirely removed, in 
May 1913, before sowing, by felling all trees above and in the 
immediate neighbourhood of the plot, the total cleared space 
having a diameter of 6o ft, or a little less than the height of the 
surrounding trees. In the adjacent shade plot the cover was 
kept intact. At the close of two years, the percentage of healthy 
plants in the shaded and cleared plot, respectively, was 34 and 59, 
the percentage of the surviving plants which had net died back 
was 10 and 25, while the average height of the plants was § inches 
and 12:4 inches, respectively, The fact that the ground was worked 
and dead leaves removed for two years in succession was responsible 
for the results in the shade being considerably better than usual, 
but there can be no question as to the marked superiority of the 
open plot, Tn the cleared plot, also, taking only the four best plants 
(which would be sufficient to stock the area of the plot, vic., 
18'x 31), their average height was 21 inches, which fairly closely 
approaches the ideal seedling development for the locality, as 
obtained in the Dehra Dun garden and which was noted in para. 
3 (@) above, v7z., 26 inches. Fig. 7 (Plate 24) shows the shade plot 
at the close of this experiment in July 1915. Note the develop- 
ment of the seedlings now two years old, Figs. 8 (Plate 24) and 9 
(Plate 25), on the other hand, show the cleared plot at the close of 
this experiment in July 1915. Results almost as good as these have 
also been cbtained on a continuous line, 24 miles long and 100 ft. 
wide, running E. N.E, to W. S. W. which was cleared through the 
local Thano forest in 1905. Fig. 11 (Plate 25) shows the line and 
Fig. 10 (Plate 25) the experimental plot on the western side of the 
linc. The photograph was laken in July 1915 when the seedlings 
were two years old. The four best plants then showed an average 
height of 18 inches. 

5. The conditions necessary for the successful growth of 


sai seedlings, therefore, may be said to have heen determined as 
follows :— 


(1) a well aerated seed-bed free of raw humus ; 
(2) full overhead-light ; 
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(3) light side-shade necessary to prevent damage from 
frost and which is also beneficial in keeping the soil 
moist in the dry season. 

So far as can be seen at present, these conditions are best 
provided by the system of clear-felling in narrow strips and small 
patches, with artificial sowing and weeding during the first rains. 
At the same time, the method which produces the best growth is 
not always the best sylviculturally. Thus, it is possible that the. 
results obtained, exccllent though they may be, do not yield a 
sufficient return to justify the high expenditure required, or the 
method may require more labour at a particular season than is 
locally available, Such considerations may render clear-felling 
impossible except locally in limited areas. The experiments 
carried out, however, indicate an alternative method of aiding the 
establishment of reproduction, vz. by the continued removal of 
humus and dead leaves by light leaf-fires. In this way the num- 
ber of sa/ seedlings on the ground can be materially and quickly 
increased. Their growth is decidedly inferior to that of seedlings 
established in the open, but it is probable that early removal of the 
overhead cover may soon remedy this defect. 

6, As regards the identity of the injurious soil factor alluded 
to, all the facts hitherto ascertained indicate that it can be 
rendered innocuous by sufficiently good soil-aeration and, for the 
present, it may be conveniently indicated by the general term 
bad soil-acration. It is not at present possible to define it more 
exactly or to indicate the precise way in which good aeration 
renders it innocuous. One thing, however, is clear, vs, that the 
injurious action is not due merely to an excess of water in the 
neighbourhood of the roots, This has been proved by a water- 
culture experiment carried out at Dehra Dun during last rains, in 
which the injurious factor was found to be practically inoperative. 
In this case, after 75—78 days in the water-culture, only 8 per 
cent, of the sa/ seedlings died and the average length of healthy 
root in the surviving plants was 59 inches. A simultaneous culture 
in badly aerated soil for a period of only 67 days resulted in 
93 per cent, of deaths and an average length of healthy root 
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of 1 inch only, Fig. 12 (Plate 25) shows the appearance of the 
seedlings after 75—78 days in the water-culture. Fig, 13 (Plate 26) 
shows the root-development of six typical specimens. The 
infinitely superior results in the water-culture clearly show that 
the injurious effect of bad aeration is not due to water alone. 
Other factors possibly concerned are the lack of sufficient oxygen 
for root respiration and the accnmulation in injurious quantities in 
the soil of one or more substances which are directly poisonous to 
the roots and which are probably chiefly produced as a result of 
the decomposition of the organic matter in the soil, Farther work 
is required to determine the relative importance of these factors. 

7. The details given above indicate that the two primary 
factors influencing the development of sa/ seedlings are :— 

(1) Bad soil-aeration which comes into operation especially 
in the rainy season. 

(2) Drought which causes widespread damage during the 
season of short rainfall from September to June. 

The relative importance of these factors necessarily depends 
to some extent on the character of the soil. Broadly speaking, 
three principal soil types can be distinguished in the local sa/ tracts 
as follows :-— 

(A) Containing a large percentage of sand and a relatively 
small percentage of finer particles of silt. The 
soil is also frequently shallow with gravel and 
boulders below and is, therefore, essentially dry. 

(B) Well-aerated deep loam. . 

(C) Badly aerated deep loam. ‘This differs from (B) chiefly 
in being denser with less pore-space perc. ft. and 
with a slower rate of surface percolation, Experi- 
mental cultures in these soils both in pots at Dehra 
Dun and @# sifw in the local forests and grasslands 
have shown that (A) is usually unsuitable for the best 
growth of saé, inasmuch as the water-content of the 
soil falls rapidly to the death-limit after the close of 
the rainy season, while (C) is unsuitable on account of 
bad soil-aeration which leads to a low percentage of 
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germination, a high percentage of deaths during the 
rains and a high percentage of deaths during the dry 
season on account of the superficial poorly developed 
root system. 

On the other hand, sa/ attains its best development on soil (B). 
Fig. 14 (Plate 26) shows sa/ seedlings growing in soil (C) in a pot. 
Note the position of the surviving plants near the porous sides of 
the pots where the soil is kept well-aerated by evaporation from 
the sides thus indicating the necessity for good aeration in this soil. 
Fig. 1§ (Plate 26) shows the root-development of seedlings grown 
on this soil at the end of the first rains, whereas Fig. 16 (Plate 26) 
shows the comparative rovt-development of seedlings of the same 
age grown on soil (B). 

8, Observations have also shown that the above types of 
soils are locally characterised by distinct types of vegetation as 
follows :-— 

Soil (A)—Dry miscellaneous forests with such species as Acacia 
Catechn, Dalbergia Sissoo and Pombax malabaricum prominent, or 
grassland with Saccharum Munja dominant, see Figs. 17, 18 
and 19 (Plate 27). 

Soil (B)—Seé forest or grassland with Saccharum Narenga 
dominant, see Figs. 20 (Plate 27) and 21 (Plate 28). 

Soil (C)—Moist miscellaneous forests with Butea, Stercosper- 
mum, Terminalia, Cedrela and others, or grassland with Erfanthus 
Ravenne dominant, see Figs. 22 and 23 (Plate 28). 

In this locality, therefore, soil-aeration and the soil moisture- 
content appear to be the chief factors influencing the natural 
distribution of sa/and the type of forest, It will also be noticed 
that the dominant grasses on an area may be excellent indicators 
of the soil conditions and therefore help us in selecting those 
grasslands and forest areas in which afforestation with sa? offers 
the greatest chance of success. Their presence in a sa/ forest, also, 
indicates the treatment likely to favour reproduction, Thus, in 
this locality, where Saccharum Narenga is dominant the soil 
moisture and aeration are, as a rule, suitable for the best develop- 
ment of sa/ but in shady forests in such areas the seedlings are apt 
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to suffer severely from bad soil-aeration. The most efficient remedy 
here consists in decreasing the humus supply, coupled with partial 
removal of the overhead cover and exposing the soil, 

On the other hand, where Saccharum Munja is dominant, this 
usually indicates a soil too dry for the best se? development and 
improvement should aim chiefly at increasing the soil-content of 
humus and water by continued protection and shade. On loam, 
where Ertfanthus Ravenuc is dominant, the main object should 
be to improve the texture of the soil. This will both improve the 
aeration and the water-supply. There appear to be two chicf 
methods of effecting this : (1) by the introduction of an underwood 
as a soil-protection and thus increasing the humus supply, and (2) 
by cultivation of the suil, This will improve the soil-aeration by 
increasing the pore-space and will also increase the water-supply by 
facilitating the percolation of rain-watcr into the soil and by 
diminishing water-loss through evaporation. It is believed that 
these principles will be found to be of wide application in the sat 
forests of India generally and that practically all these forests can 
be placed in two main classes which may be termed Moist Sal and 
Dry Sal, respectively, In the former, the dominant grass is usually 
Saccharum Narenga, whereas the latter which occur both on sand 
and loam are characterised chiefly by such ‘grasses as Saccharum 
Munfa, Saccharum spontancum, Eragrostis cynosurotdes, Liiperate 
arundinaces, Vetiveria sisanivides, Andropogon contortus and 
Ischemum angustifolinm, 

9. From the above remarks it will be seen that the important 
characteristics of soils are, to a considerable extent, of a temporary 
character only, and that one of the most potent factors affecting the 
quality of the soil is the admixture of organic matter. This factor, 
also, is to a great extent within our own control, A second import- 
ant factor also within our control is that of mechanical compression 
which affects soil-aeration adversely by reducing the pore-space: 
Fig. 24 (Plate 28) shows four sa/ seedlings all grown on the some 
soil taken from a local sa/ forest. The two central plants are one- 
year-old and were grown in the soil when well loosened, the others 
are 2-year-old plants grown in the same soil alter it had been 
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moderately consolidated by pressure. Note the remarkable 
difference in root-devclopment. This result of consolidation clearly 
indicates the harm that may be done by permitting grazing in sad 
forests on loam, especially during the rains. 

10, It is not generally realised how greatly the characteri 
of a soil may vary from place to place in a very limited area. 
Thus, in one of our forest experimental plots, the time in seconds 
required for 3 inch of water to percolate below the surface in two 
spots, only 9 ft. apart, was 3,000 and 423, respectively, It is 
believed that local variations of this kind frequently account for the 
fact that groups of sa? of good growth are often seen on a soil 
which, as a gencral rule, is not suitable for the best development. 
On a first class soil, on the other hand, se/ would occur practically 
pure, throughout, instead of as isolated trees or groups. 

11. With reference to the question of plant diseases, it may 
be noted that modern pathologists are now being forced to the 
conclusion that many of these discases which were previously 
ascribed to fungi as the primary cause are really due to an 
unsuitable water-supply. Thus suitable conditions for the attack of 
the fungus Valsa exystoma which kills out alder trees in Germany 
are said to be brought about by a deficient water-supply. 

Again Dr. Appel, in a paper read at the 25th Anniversary of 
the Missouri Botanical Garden in America, in October 1914, stated 
that “The fungus discases of our trees belong, in general, to the 
most important diseases, and we yearly lose millions on their 
account * * * Miinch has proved through numerous experi- 
ments that the content of air in the tissues is the determining 
factor * * * the content of air is dependent on the quantity 
of water and the occurrence of this large class of plant diseases 
depends upon the water-supply.” 

From this point of view, therefore, it appears that the majority 
of the fungus diseases of our trees can be prevented, provided we 
can keep our plants in healthy vegetative activity with their tissues 
fully supplied with water, and that any factor interfering with the 
normal intake of water, such as drought or bad aeration, will 


ics 


therefore render our trees tore liable to fungal diseases. In this 
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Fig. 23. Fig. 24, 


Fig 21. Saechurien Narenga the dominant grass in Sul forest neac Jhajra, Dehra Dun, 

Wig 22. Beiauthus Racavne in moist miseellaneons forest near Kanarau, Dehra Dan. The trees are Odina 
Wadier, Buten Srondosa, Gmeling arborea, Terminalin tomontosa, Mallotus philippinenxis ani others 

Vig. 2300 Bricuthus Hacenne in moist miseellancons forest near Kansran, Dehra Din. The trees are 


Mallatus phitippinensis and Cordia Myra. 

Big 24, Sad seullings grown in loan from a yal forest. The 2 contral plants are Ieyear-old and were 
grown in the soil when well lorscned, ‘The others are 2-years-old plants grown in the same soil atte: 
it hiul been moderately consolidated hy pressure. Note the difference in root-development. 


Proto-engraved & priited at the Photo.Mechl, & Litho, Dent, Thomason College, Roorkee, 
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connection it is significant that the sa/ root fungus recently 
discovered appears to be most injurious in the wet sa? forests of 
Assam and the Bengal Duars where the absence of reproduction is 
known to be due chicfly to bad soil-acration. The sisoo root 
fungus, also, is most injurious in zrrégated plantations. Again 
the symptoms of Spike Disease of sandad strongly resemble 
those of a plant suffering from an excess of CO,. The latter gas 
is known to accumulate in soils under conditions of poor acration, 
and it is possible that deficient soil-acration is the factor which, in 
some cases at least, is responsible for the disease. In other cases 
it seems probable that a deficient water-supply, due to the absence 
of suitable hosts or drought, is the primary factor and this has 
already been suggested by local officers who have had an opportun- 
ity of studying the disease in the field. There is thus reason to 
believe that the continued study of the requirements of our 
important species in respect of soil-aeration and water-supply will 
give us valuable results in connection with the prevention of 
diseases, 

That the view here taken regarding plant diseases has now 
been adopted to a considerable extent in India will be seen from 
the following extracts from the latest Annual Report of the Board 
of Scientific Advice for India. 

The officiating Imperial Mycologist at Pusa, discussing the 
sa/ root-fungus from the point of view of the expert Mycologist, 
says: “The fungus has been obtained in pure culture and will be 
tested by inoculations, While it is not unlikely that the fungus 
is the direct source of damage, it will probably be found that the 
conditions under which the sa/ trees are living are such as favour the 
presence of a fungus parasite and decrease the vitality of the sa? 
tree. When the factors which are necessary for the fungus to gain 
an entrance into a healthy sa/ tree are known it may be possible 
to control the disease by altering the hygienic conditions under 
which the trees live and thus lessening the chances of a successful 
infection.” 

Again Mr. Howard, the Imperial Economic Betanist of Pusa, 
referring, in the same report, to the Dehra Dun work on sa¢ 
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seedlings, says: “In the development of sa/ seedlings in the forest 
and also in the case of many agricultural crops in India, want of 
sufficient air for the soil organisms and roots has been found to be 
a limiting factor in growth, The proper aeration of the soil is 
chiefly interfered with by excess of moisture either in the form of 
rain or as irrigation water. Unless the proper relations between 
air and water are maintained, it is found that growth slows down 
and finally a diseased condition results. Water, when it excludes 
air from the roots, soon acts as if it were a poison to plants. As 
soon as gaseous interchange between the soil and the air is inter- 
fered with, there is considerable evidence that the proportion of 
oxygen in the soil atmosphere falls while, at the same time, the 
carbon dioxide rapidly rises. If this condition continues, a slow 
poisoning of the plant begins and, after the cessation of growth 
takes place, the foliage becomes yellow and unhealthy. The next 
stage is that of well-marked disease, often accompanied by invasion 
of the tissues by insects and fungi which are not unnaturally 
regarded as the causes of the trouble * * * * There secins 
no doubt that the rdle of insects and fungi in the discases of 
crops has been somewhat exaggerated and that a truer point of 
view is to regard these so-called pests as indications that the 
well-being of the crop is being interfered with by causes such 
as unfavourable conditions of growth, due to the soil or to the 
climate.” 

In conclusion, it must be noted that the results which have 
been mentioned: in this paper are very largely due to the hearty 
co-operation of Mr, Puran Singh, our Chemical Adviser, who has 
carried out all the analyses of soils and water determinations, 
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SOME PHASES OF FOREST ADMINISTRATION IN 
CALIFORNIA, 
BY THEODORE S$. WOOLSEY, JR. 

In a former article on “The American Forest Service,” 
published in the 7edtan Forester (June and July 1909), the writer 
gave a brief account of the organization of the Forest Service, 
of the amount of Lusiness it was transacting, and some of the 
technical phases of the work, such as timber sales, marking and 
sylviculture, Since that article was published, the organization 
has not been materially altered. There have been some changes, 
however; the district organization has been simplified. A new 
district, District 7, has been founded, which manages the lands 
purchased under the Weeks Law ; new forests are being organized 
in Tennessee, Georgia, Virginia, North Carolina, West Virginia, 
and New Hampshire. This new district, which has its head- 
quarters in Washington, also includes the Arkansas, Florida, and 
Porto Rico (not organized) forests, formerly administered by 
District 3 at Albuquerque, New Mexico. 

In the Central Bureau in Washington, there have also been 
some changes. A new branch, entitled “Research,” has been 
established. The Forest Service is now directed, as in 1909, from 
Washington. It is headed by a “Forester.” There are seven 
districts each in charge of a district forester, and 153 forest 
administrative units each under a forest supervisor. The Central 
Bureau is divided into accounts, operation, sylviculture, grazing, 
lands and research, The editorial and special hydro-electric 
engineering work and dendrological studies are directly under the 
forester and not in any particular branch. The district forester is 
advised by a solicitor working under the solicitor of the Department 
of Agriculture, and the various district offices are: Accounts, 
Operation, Sylviculture, Grazing, and Lands. The forests are 
divided into ranger districts, but often important projects such as 
large timber sales are under the charge of specialists without 
relation to the ranger in charge of the district, but instead directly 
under the forest supervisor. Since 1909, eight experiment stations 
have been established, and the importance of research work has 
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increased tremendously since the carly organization. Most of the 
stations undertake experiments of gencral value, the results of 
which will apply directly to future administration. There are 
some exceptions: the Converse Experiment Station on the 
Angeles National Forest in Southern California specialises in 
planting. The Wagon Wheel Gap Experiment Station on the Rio 
Grande National Forest in Colorado is run in co-operation with 
the Weather Bureau in order to determine scientifically the effect 
of forest cover on run-off and the related problems. The final 
results will be authoritative and of world interest. 

According to the October 14th report of the Forester for the 
fiscal year ending June goth, 1915, a net area of over a million acres 
of land was eliminated from national forests during the last fiscal 
year by acts of Congress. The net area as of June 30th, 1915, 
excluding private interior holdings, was 162,773,280 acres, During 
the same period, the cash* receipts were $2,481,469°35, of which 
17 million was derived from timber, 1:14 million from grazing 
fees, and ‘17 million from special uses and rentals, While this 
was'an increase of less than $50,000 over the year before, the 
small increase is clearly accounted for by the depressed lumber 
market due in part to the European War, These returns do not 
include almost a quarter of a million of free use material which 
was donated to settlers, The receipts were less than half the 
appropriation required for carrying on the Forest Service. In 
other words, no revenue is derived, but, instead, the Service nets 
the Government a oss of over three million dollars. The main 
reason for this large deficit is because the forests were organized 
not alone to take care of the revenue-producing business, but also 
to protect vast bodies of valuable timber which cannot as yet be 


placed on the market. : 

Reforestation by direct sowing was continued and a total 
of 5,876 acres were sown ; the arca planted was 9,731 acres, and, 
according to the Forester’s report, “ The area planted annually 
will be kept normally at 14 or 15 thousand acres.” The average 
cost was ten dollars per acre for plantations and $439 per acre 


for direct sowing. 


* One dhllar + ohont Ra 3. 
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It is undoubtedly of interest to Indian foresters to learn that 
’25,641 permits were issued for stock grazing and that 1,627,321 
cattle, 96,933 horses, 2,792 hogs, 7,232,276 sheep, and only 51,409 
goats were grazed. Only $400,000 was available for the “ construc- 
tion and maintenance of improvements.” Consequently, the main- 
tenance of 108 miles of road, 1,719 miles of trails, 2,287 miles of 
telephone lines, 166 miles of fire-lines, 102 look-out structures, 33 
bridges, 267 miles of fence, and 696 dwellings, etc., 23 corrals and 
202 water improvements is an excellent record. Naturally part of 
this work was accomplished by employees on the statutory roll, 
According to Act of Congress, ten per cent. of the gross receipts is 
available for local road-building under the direction of the Forest 
Service. This supplements the twenty-five per cent. of the gross 
receipts which “is paid over to the States by the federal government 
forthe benefit of county schools and roads.” Since the forests 
cannot be taxed locally, this payment is really in lieu of taxation, 
and when the forest revenue is largely increased, asit will be, it will 
mean a handsome sum for the civil governments. The road and 
trail money expended under the direction of the Torest Service 
was nearly a quarter of a million, and the school and road money 
spent by the counties more than half a million. Besides the 
Forest Service in Washington, there are, in addition, 34 State 
“Forest services” and these are aided by federal appropriation 
for fire-protection as soon as the State qualifies by passing a 
suitable forest fire law. 

Notwithstanding the fact that each district works under 
practically uniform laws and instructions, there is some variation 
in the methods of work due in part to different local conditions 
and in part to the variation of ideas between the district 
foresters. I will allude, however, to but one of these variations. 
This variation is one in organization and is illustrated by the 
following table:— - 
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A check of this table shows that the average number of units 
per district is 25 ; the minimum of 16 for District 3 and the maxi- 
mun of 34 for District 4. The average unit is slightly over one 
million acres, but varies from 715,740 acres per administrative 
unit in District 2 to a maximum of 1,376,208 acres in District 6, 
with District 3 a close third to the maximum with 1,345,978. Surely 
such a tremendous difference in the average acreage between 
administrative units in Districts 3 and 2 must signify a fundamental 
difference in organization followed by the two district foresters, 
This is all the more significant when it is realised that District 3 is 
planning a further increase in the size of its administrative units 
by reducing the number of supervisors from 16 to 8. This, 
however, has not as yet received the sanction of the Central Bureau 
although recommended by the district forester, The reason for 
this difference is an interesting one. In District 2 the district office 
evidently believes in a personal administration by each supervisor, 
In District 3, the district forester feels that a supervisor on a first 
class unit should be assisted by a staff of grazing, timber sale, lands, 
and engineering specialists. In other words, he argues that, not- 
withstanding the duplication of travel, that it is better to have the 
supervisor and his alternate (the deputy forest supervisor) leave 
to specialists the work of specialists. This is a question which has 


1916] FOREST ADMINISTRATION IN CALIFORNIA 383 


not, as yet, been decided, but the problem is of keen interest to 
every professional forester. My own idea is (at least in theory) 
that with a local staff organization, which must naturally follow if 
the supervisor has 3 or 4 million acres to administer, there is no 
need for the present district organization ; that it would be better to 
have the administration wholly centralised in Washington with one 
or more general inspectors for each district to supplement specialist's 
inspection from the Central Bureau. This is a problem which 
merits close scrutiny on account of the enormous expense of the 
present districts, 

From this brief allusion to the organization and business of the 
present Forest Service, it will be seen that the business does not 
really justify the present organization unless the deficit is charged 
to the protection and recreation value of the forests. I feel that the 
money is well spent, but that it would probably advance the business 
efficiency of the organization if all research and co-operation were 
placed in a separate bureau, and the business of organizing and 
administering the national forests separated and financed as a 
distinct project. 

It has been seen that California in its entirety comprises 
one of the six districts locally known as District 5. California has 
commercial forests and non-commercial forests, thase in Southern 
California comprising the Santa Barbara, Angeles and Cleveland 
are non-commercial forests. According to Smock*— 

“ Southern California may be divided into three fairly well- 
defined topographical divisions: The intra-mountain or Mojave 
Desert region in large part ; the mountain consisting of the Sierra- 
Madre and San Bernadino and San Jacinto ranges, and the coastal 
plain, that part of the State lying south and south-west of these 
ranges and stretching westward to the ocean.” 

The national forests occupy the second or mountain division 
and, unfortunately, contain but little merchantable timber, A large 
part of these forests is brush land, so-called “Chaparall.” The 
more important species in the timber types are western yellow 


* «An afforestation scheme for Southern California,” John C. Smock, No. 4, Vol. 
1p, Proceedings of Society of American Foresters: 
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pine, white fir, and Douglas fir, The brush is chiefly manzanita 
(of the arctostaphylos genus), snow bush and white thorn. This 
Chaparall cover is of value in preventing erosion and in retaining 
soil moisture, but has no commercial value worth mentioning. 
Smock in his article calls attention, however, to the large areas 
of land outside national forests in Southern California which should 
be afforested to ameliorate the climate by reducing somewhat the 
wide daily range of temperature and by increasing air-moisture and 
to prevent frosts. The tremendous value of the coastal .plain 
region*—the agricultural area-—comprising, in Southern California, 
about 3,000 square miles, is well known. It is probably the most 
valuable agricultural land in the United States and, consequently, 
the 3,00 square miles not suited to agriculture, practically 
unproductive of any revenue to the State, Icads the forester to 
consider forestation notwithstanding the difficulty andexpense. In 
concluding his article Smock says :— 

“This affurestation on the large scale, as suggested in this 
paper, as a means of making the streamflow of these wild lands of 
value, of increasing the rainfall to a slight extent, and of reducing 
the losses of heat and moisture through evaporation, and thercby 
producing a slight amelioration of the climate, would in time yield 
a return in forest products which might in time be of sufficient 
value to payin part the invested capital. Timber values can be 
computed with reasonably accurate estimates, cven on so large a 
scale. If the investment were lacking in commensurate profit, 
the additional water-supply for local use in the surrounding valleys 
would be a perennial source of wealth to the country. The enrich- 
ment in natural beauty and the attractiveness would constitute 
elements of public wealth in justification of so large a scheme of 
afforestation.” 

The only objection to foresting these low-lying hills is the 
large increase in real estate values and the extension of suburban 
residences 20 to 30 miles from the municipal centre of Los Angeles. 
Enthusiasts predict that some day even the low-lying hills around 


* Ivis similar to some of the best coast land in Australia as contrasted with the 
inverior “ bus). 
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the coastal plain will be required for residences, but the forester 
will argue that this is all the more reason for afforestation to 
increase and preserve an already scanty water-supply and to 
enhance the local beauty. 

The importance of the Angeles Forest (formerly known as the 
San Gabriel and San Bernadino Forests) comprising 1,159,663 
acrcs gross area, of which 271,629 acres is alienated, is two-fold ; 
first, as a watershed and drainage area, second asa camping and 
recreation ground for a local population of over a million people. 
With the present wide ownership of motor cars, the Angeles Forest 
is even more accessible to the public than even such play-grounds 
asthe Wienerwald near Vienna or Fontainbleau near Paris. I 
am reliably informed by the supervisor of this forest (R. H. 
Charlton) that, on July 3rd, qth and 5th, 191s, no less than 1,800 
people picnicked in the Arroyo Seco above the town of Pasadina 
to the north-east of the City of Los Angeles. Charlton estimates 
that “350,000 people so use the forest annually.” 

The flood of 1914 aroused the supervisors of Los Angeles 
County to the necessity of immediately taking steps to prevent 
the recurrence of damage conservatively estimated at a direct 
physical loss of $7,600,000 by the Provisional Report of the 
Board of Engineers, June 3rd, rors. "It is significant that* “ All 
the waters that bring about the destructive floods rise in National 
Forest Reserves which occupy 1,320 square miles of the total 
4,967 square miles of Los Angeles County.” According to the 
preliminary report -— 

“The methods available for flood control are broadly separ- 
able into two general classes Opposite in their action. First, 
those which accelerate the discharge of the main streams, such as 
improvements and straightening of channels, Second, those 
which retard and regulate the flow of feeders into the main 
streams, such as dams, the spreading of waters, the planting and 
preservation of trees and especially of low growing bush and 
willows,” 


* Page 3 of Provisional Report of Board of Engineers, June 3rd, 19t4, p. 22, 
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It was estimated that disastrous floods occur at least once 
in cight years and that there were “Heavy floods in the Los 
Angeles River in 1825, 1833, 1862, 1867, 1886, 1889 * * * 
and serious floods in 1892, 1906, 1911 and * * * 1914." * 
The rapidly increasing value of the land to be protected is a 
factor to be considered. 

The improvements on the Angeles Forest for the year ending 
June joth, 1915, were: Trails, 53°4 miles; telephone lines, 17 
miles; fire-breaks, 61 miles; 1 look-out tower; I house; 1 
barn; 1 small building; ros miles of fence, Since the forest 
was organized it is interesting to note that $146,265 has been 
spent on improvements, the most important items being: Trails, 
$04,036, fire-breaks, $22,669, dwellings, $11,462. The most 
remarkable spirit of co-operation exists. In 1914, 44 private 
owners, corporations, municipalities contributed $20,078 to- 
wards patrolling, trails, fire-breaks, telephone lines and look-out 
houscs. On no other forest in the country is there the same 
co-operation ; “his in itself is a formal public recognition of the 
indirect value of forest protection. Yor example, the San Antonio 
Fruit Exchange contributed $1,499 to protect the San Antonio 
Canyon ; this money is raised by taxing each box of citrous fruit 
at a quarler uf a cent. No less than 333 special use permits were 
issued, making a total in force of 957; this is evidence of the wide 
use of the forest by the public, While such wide use is of revenue 
importance, it also means an added fire menace.t No less than 
381 of the permits in force were for residences. Other permits 
issued were for agriculture, apiaries, camps, dance halls, fish 
hatcheries, parks, pastures, photo studios, resorts, road houses, 
schools, stores, garages, telephone lines, trollies and water 
development. Permits were also issued for the grazing of 3,054 
horses and cattle; no sheep or goats were grazed. No timber 
sales were made for amounts over $100 and but 581,000 ft. B., M. 
were cut during the fiscal year. The planting covered by 64 


* Disastrous floods occurred again in January 1916, just as the article is being 
mailed. 
+ See next note by Charlton. 
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acres and the sowing 2°8 acres; infinitely poor results owing to 
drought and frost. The practical abandonment of planting or 
sowing other than on an experimental scale is an acknowledg- 
ment of the difficulties encountered. 

In 1906,. the expenses were $30,910, the receipts $1,819, 
giving a deficit of $20,091. This was for the first fiscal year that 
the Forest Service took charge. In 1913, the expenses were 
$57,458 and the receipts $15,814, giving an increased deficit of 
$41,643, notwithstanding the large increase in receipts because of 
the expensive organization which is maintained largely on account 
of fire-protection. In 1914, the expenses had increased to 
$62,504 and the receipts to $28,286 ; the deficit was $34,318. This 
isa cost per acre of ‘05363 and the receipts 02427. During the 
past fiscal year (1915) the net receipts were but $15,005. Of this 
$1,276 came from the sale of timber, $32 from timber trespass, 
$1,502 from grazing, $9,774 from special uses, and $2,421 from 
water-power. These receipts, much lower than those of 1914, 
are less because of the small payments for use in hydro-electric 
power. Ordinarily the reecipts from now on will be well over 
$30,000 and prohably soon will reach the $40,000 mark. It is 
noteworthy that Mr, Charlton, the present supervisor, has increased 
the revenue from $1,819 in 1906, when he took charge, to a 
maximum of over $28,000 in 1914. Such an administration is 
unquestionably quite remarkable and he confidently predicts 
further increases in revenue. The deficit in receipts is emphasized 
because I want to show that the United States is progressive 
enough to spend a great deal of money on forests that are 
practically worthless commercially, in order to protect valuable 
water resources and in order to furnish a play-ground for the people. 

The important work on this forest is, first, fire-protection, and 
second, construction work in connection with fire-protection, and in 
order to give access to the forest for campers, third, location and 
control of summer residents* and transient campers, These will 
be discussed in the order given. 


* Charlton states that : 

“<The summer resident is not necessarily an added menace. For instance, we 
require him to clear his lot of all inflammable débris, and having a financial interest in 
the canyon, he really becomes a member of onr protection force. ie 
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In the words of the district forester :— 

" Fire-protection is not only a public service of vital import- 
ance, but it has become a game to us, a game which we play with 
increasing enjoyment. Evidently the district forester has in mind 
a game similar to that of the game of war; a game to be sure, but 
withal an exceedingly serious one. The causes of fire within the 
Angeles Forest in the order of importance are: campers and 
hunters, railroads, brush burning, and of less importance, lumber- 
ing, lightning, incendiary, miscellaneous and unknown causes. 
Naturally, the first aim of the force is to prevent fires. With fire 
once started in the brush (which is very much like the ‘ maquis’ 
of Corsica), it is very difficult to put it out, since these fires usually 
start in the bottoms of canyons or at the foot of slopes and can 
rarely, if ever, be controtled until they have reached the summit, 
notwithstanding the fire-lines which have been constructed, The 
preventive firework naturally aims at the most important causes. 
With the wide use of the forest, it has been found necessary to 
issue so-called ‘camp-fire cards,’ authorising the building of 
camp-fires on National Forest lands. While these permits could 
probably not be legally enforced without a secretary’s regulation or 
a local State law yet they have been accepted by the camping 
public without exception. The permit authorises the bearer to 
build camp-fires between certain dates, subject to the following 
requirements :— 

“(r) To build camp-fres only. 

(2) To build fires in the open and not against a tree or log 
nor within 20 tt. of standing brush. 

(3) To scrape away all leaves and brush from around fire. 

(4) To never leave a fire unattended even for a short time 
without first extinguishing it. 

(5) To extinguish fires first with water and then to cover 
with dirt. Bonfires are not allowed on the Angeles 
National Forest.” 

On the reverse of the cards, campers are informed what 
to do in case they find a fire; first, try to put it out, then 
get word to the nearest ranger. The supervisor's telephone 
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number is given as an additional precaution. They are also 
cautioned to leave their camping grounds in a sanitary condition, 
not to pollute streams, not to throw away lighted matches, cigars 
or cigarettes, and finally— 

“The Angeles National Forest is maintained by the Govern- 
ment for your benefit. Please co-operate and prevent fires.” 

The rangers have even built rock fire-places fer picnickers to 
lessen this particular danger ; special camping grounds are also 
reserved. Of course, the usual fire-warning posters are along all 
roads and trails and, in addition, there are special notices to 
campers as for example, “Camp-fire cards must be obtained from 
the ranger before fires can be built on national forest land.” The 
regular fire warnings are printed both in English and Spanish and, 
in addition, there are frequent placards giving the addresses of 
the fire-prevention force, rules for the prevention of fire and warn- 
ings about prosecutions which will follow violations of the law. 
To prevent fire from railroads, fire ines parallel with the track 
are constructed and kept clear; these commence at the right of 
way and extend a distance of 100 ft. from the track. To prevent 
fires from indiscriminate brush-burning notice must be first given 
by those wishing to dispose of débris, and inside and outside the 
forest fire officials either from the Federal ur State service are 
usually present. 

The situation of the Angeles Forest, bordering areas of 
agricultural land makes the prompt detection of fire fairly easy, 
since the whole country is connected with an efficient telephone 
service. On most national forests, the key to the fire-preventive 
scheme is a series of fire look-outs connected by telephone with 
the district fire chief, who, in turn, is connected with the supervisor's 
office. On the Angeles, thus far, but one fire look-out has been 
established. Charlton believes in prevention rather than in 
detection. 

“We realise that a fire once started in the brush is very 
difficult to control, and for that reason do all in our power to 
educate the city people who frequent these hills on the danger of 
leaving fires.” 
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A good deal of difficulty has been experienced with look-out 
stations on account of the haze which obstructs the view. The 
chief preventive measure is, therefore, patrol, which of course is 
exceedingly expensive ; probably more look-outs may be used in 
the future, but patrol will always be very necessary on account of 
campers. The preventive organization attends fires only on its 
own district. ‘“Lhere are three division rangers at Pasadina, San 
Bernadino and Upland, where the supply depéts are located. 
Supply depét chiefs, in case of fire, sce to it that crews of men and 
“straw bosses” are sent out by motor truck and that the proper 
tools and food are despatched immediately. Of course, the loca- 
tion of each fire district is clearly established on the map and the 
fire-tools, supplies and fire-fighters are all arranged for in advance. 

Even the field officers have very detailed directions, instruct- 
ing them to “phone the division ranger how many men to be sent, 
how to be sent, what tools to send, rations, what work, outfits and 
bedding, and to make sure that there is no duplication of orders.” 
The district forester is very keen for a large fire supervisory force 
and a detailed organization when once fire is discovered. 

Suppose that a fire has started. According to the organiza- 
tion chart, the division ranger, or, if it is an important fire, the 
supervisor would be in direct charge. Under him, there would 
be a chief of fire-fighting with a division leader and crew leaders 
(straw bosses), in charge of from ten to twenty fire-fighters, There 
would be a quarter-master, with a commissary chief superinéending 
the cooking, and a transportation chief to see to the motor trans- 
portation, team hire, pack outfits and saddle horses, an equipment 
chief to look after tools and special equipment, a powder man to 
supervise blasting, a communication chief to supervise telephone, 
heliograph messages, and messengers, a time-keeper with the 
necessary assistants, and a paymaster. At the fire which I 
attended on this forest, the organization was not quite so compli- 
cated, the following procedure being followed: The fire was in 
Lydle Creek, some 1§ miles out of San Bernadino. The division 
ranger remained in San Bernadino and saw to the shipment of 
ten and supplies, as well as proper publicity, while the fire was 


1916] FOREST ADMINISTRATION IN CALIFORNIA 361 


raging. The supervisor had general charge at the base camp and 
directed the fire campaign after consulting with the various local 
rangers. iach crew of ten to twelve men was in charge of a 
boss, and messengers were employed to send water, food, and 
give directions to the crews, A commissary chief checked over 
the supplies and gave them to the cooks. The chief clerk of the 
supervisor's office acted as time-keeper, assisted by an office 
stenographer. The feature of the time-keeping was a serially 
numbered card with places for the date and the time for going 
on-shift and off-shift, with a summary of the number of hours 
worked during the day from midnight to midnight. At the 
bottom of the slip, the rate per hour for fire-fighting (in the United 
States,* the standard rate is twenty-five cents; Charlton pays 
“bosses” forty cents), with an additional space for recording the 
number of hours spent in coming to and from the place where the 
labourer was engaged, At the beginning of the fire, each labourer 
(whose name and address was inscribed at the head of the time 
slip) was given a numbered slip which identified him definitely 
by number. Time was kept by numbers only. 

Most of the men seemed familiar with their duties on 
account of past experience in fire-fighting. The food-supply 
distribution was systematised, For example, when making up 
lunches for the men, bread was buttered by painting melted butter 
on the bread with a paint brush. The usual lunch was cheese, 
sardines, bread and butter, and jelly. In camp, the men received 
beef, potatoes and coffee. Special fire-irons had been brought from 
town for the covks and board-tables were arranged in a semicircle, 
much as you find in railroad lunch counters. Quilts were provided 
for the men to sleep in when offduty. The lighting equipment 
was kerosene lanterns and acetylene pocket lights, which, by the 
way, failed to act properly, axes, shovels, and grub hooks, When 
a fire is once controlled, great care is taken to patrol the burned 
areas {o prevent a re-kindling of the firé-lines; men even creep 
along these lines and feel the burned ground with their hands to 
make sure that nothing inflammable remains, 


* One rupees about 32 cents, 
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In séme of the very large fires which have devastated Califor- 
nia forests, the danger point in the organization has always been 
reached when one man tried to do it all himself. It is for this 
reason that the district forester is strongly in favour of spending a 
little more money on this apparently top-heavy fire-fighting organ- 
ization. On March 20th, 1914, 1,600 acres were burned over in 
Evey Canyon, The fire was caused by the transmission wires of 

“the Sierra Power Company blowing down in San Antonio Canyon. 
The wind was so strong at the time that houses were unroofed in 
Pasadina and ashes from the fire were carried to Glendora, twelve 
miles away. The fire started first at 9-30 A.M., and was controlled 
the first night. The S.P.L. A. and S.L. fire, November roth, 
1914, in Cajon Pass, was started by the railroad, 110 ft. from the 
outer rail, 1,203 acres were burned over, and the cost of putting it 
out was $1,450. These two examples of recent large fires show 
what would happen to the forest without the expenditures on fire- 
protection, 

To simplify the collection of fire-trespass money, the local 
officers have based the damages on the artificial cost of replace: 
ment when young growth is wiped out. For example, if the growth 
is ten years old and two feet high, its value is estimated at $16:30 
per acre, If sixty years old, and eight inches in diameter, the 
damages are assessed at $7314 per acre. In addition, they add 
the sale value of the wood destroyed, The figures just quoted 
are based on a replacement cost of $1200, a protection cost of 
‘O15, per acre every year, interest at three per cent. compounded 
annually, and 1,200 trees per acre, 

On account of the vast amount’ of improvement work on the 
Angeles Forest, special cards are maintained to show the cost of 
construction (with additions) and the maintenance cost of each 
project. The cards show the name of the project, who supervised 
construction when it was constructed, whether it was built by the 
Government or by local subscription, location, name of terminals, 
length on specific dates, dimensions (if a house), losses, abandon- 
ment, or transfers, whether the project was administrative, protective 
or range. A detailed description of the project is given in a 
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summary. The road work is laid out by road engineers, and, thus 
far, the trails have usually been located by rangers or by the 
supervisor himself. The fire-lines are usually laid out under the 
personal direction of the district ranger or the supervisor, and the 
scheme thus far parallels the foot-hill areas below the forest, but 
not necessarily along the boundary, These lines are usually six. 
teen to sixty-six ft. wide, most of them being narrow rather than 
wide, since they are designed to give vantage points to fight fires 
from or to give access through the bush to fire-fighting points 
rather than to stop the fire of themselves, More fire-fighting 
lines have been built on the Angeles Forest than on any other 
forest in the United States (up to January rst, 1916, 133 miles) and 
the supervisor has developed the theory and practice of fire-line 
construction to a suitable degree, Commenting on the width and 
method of construction and periodical clearing, Mr. Charlton 
says << 

“The first fire-breaks constructed averaged 50 ft. in width, 
were grubbed of all roots, and were constructed with the idea that 
under normal conditions they themselves would check a brush 
fire. This they did, provided the fire reached them when there 
was little wind, as at night but, unfortunately, the time element 
could not be controlled and the breaks could not always be depend- 
ed upon. We are now building narrow lines, averaging 12 ft. 
in width and grubbing the roots, but making no effort to clear 
them of the weeds and grass that annually grow upon them. By 
making them the same width as the height of the contiguous brush 
we reduce like conditions to a minimum and thereby secure a 
minimum growth of vegetation upon them, These breaks are 
designed, first, to render the ridges accessible to fire-fighters 
(the Chaparall is almost impenetrable) and, secondly, to afford a 
place from which a back-fire can be set. The breaks invariably 
follow the main divide of each watershed, with laterals running to 
the bottom of the canyon, The Forest Service is now purchasing 
a flock of sheep to be grazed upon the fire-breaks throughout the 
year. Heretofore the cost of maintaining a fifty-foot break by 
hand (hoeing the weeds and grass) has been $100 per mile: With 
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sheep it shotild not cost more than $10, and if the profits of the 
business are considered, should be even less.” 

The third great industry on the Angeles Forest is the special 
use business; chiefly the rental of camp sites to local residents 
(who occupy them during the summer months) and a conservation 
charge for hydro-electric power, Practically every canyon on the 
forest, that is now accessible and where water can be found, is 
occupied by permanent campers. Little house lots are surveyed 
in advance by the Forest Service and the corners marked. Thus 
the renting is systematised and conducted in very much the same 
manner as a real estate company rents private property. But 
priority of application, rather than ability lo pay a high monthly 
rental, is the governing criterion. The rental for a small camp site 
is usually about $15 a year. 

As time goes on, the revenue from the rental of sites will 
become increasingly large, especially when new automobile roads 
are developed. One of the scenic drives of the United States is 
from San Bernadino up to Skyline, to Big Bear Lake and back to 
San Bernadino, a distance of 101 miles, All along this road, 
where there is water, temporary and permanent camps are found 
between the hotels and lodges. 

The forester is acquainted with the revenue-producing forest, 
the sale of timber and grazing, but it seems to me that the 
Southern California forests of which the Angeles is the best 
developed are noteworthy in illustrating the indirect value of forest 
protection, Here, we will have, in years to came, water protection 
and recreation developed to a maximum. 

Professionally, some changes in the present order of adminis- 
tration are desirable. For example, the Cleveland Forest should be 
combined with the Angeles, with a central administration at Los 
Angeles, If this combination were made, it is quite likely that the 
supervisor would require a fire expert, who would also be an 
engineer to superintend improvement work, and, if the renting 
business increases, perhaps a lands expert to locate and designate 
even more permanently than is done at present,* the various rental 


* On January 24th the supervisor reports that three field parties are staking, 
numbering, mapping, and surveying residence sites, 
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sites, and to assist the supervisor in formulating rules and policies 
governing this form of business. On account of the cement 
boulevards radiating from Los Angeles, even as far as San Diego 
(the southern limit of the present Cleveland Forest), it seems to me 
that it would be wise for the supervisor to maintain an automobile. 
Under the present arrangement, he could do so and receive an 
official mileage allowance which probably pays half the net cost 
per mile. Where the supervisor cannot afford this, as in the 
present case, it seems logical for the government to supply a motor 
car or cheap motor cycle for speedy transportation ; or better still 
pay a fair mileage. Personally, I see no reason why the govern- 
ment should expect its officials to bear part of the cost of field 
transportation as might be supposed judging from the present 
niggardly allowance. As far as fire-protection is concerned, a good 
sturdy motor truck (geared so that it could be run up to thirty 
miles on the boulevards and with a very low gear for hill-climbing), 
would be a wise business economy. As regards fire-lines, which 
are the all-important work, the main problem is keeping them clear 
of débris. Considering their purpose, I should like to see the 
experiment tried of having one-third the width cleared each year 
rather than the whole width cleared every three years. This is a 
scheme advocated in Algeria by one of the local officers in order 
to have part of the line absolutely clear of grass and débris every 
fire season. 
The development of the Angeles Forest by Supervisor Charl- 
ton is a distinct contribution to American forestry and should be 
so recognised; the progress of the next ten years should be 
phenomenal. Let us hope that the experimental afforestation will 
indicate that extensive planting is feasible in Southern California. 
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EFFECT OF DROUGHT ON THE SAL IN THE RAMNAGAR 
FOREST DIVISION. 


BY E. R, STEVENS, 1F Ss. 


It is a curious fact that at the time of writing this note (the 
29th May) the greater proportion of Sal saplings and poles up to 
about 3 feetin girth in the Ramnagar Division are still leafless or 
comparatively so. 

The larger Sal trees, on the other hand, have had their full 
leaf-canopy since before the end of March, the leaves having in 
their case begun to arrive noticeably early asa result of warm 
weather setting in somewhat prematurely this year. 

The foliage of the larger trees is, however, in many cases 
feeling the effect of the long drought and is becoming very yellow 
and in some cases the new -leaves are withering and beginning 
to fall. 

The larger the trees, the less haye they Leen affected. 

The obvious inference is that early in the season the water- 
level had been reduced to such an extent as to throttle the rise of 
sap and check the leaf production of the younger trees while the 
more developed and deeply reaching root-systems and tap-roots of 
the older trees rendered these latter at that time immune. 

Continued drought and lowering of the water-level is now 
however telling on the larger trees. If the drought persists much 
longer or even if there is insufficiency of rain during the next 
month it is difficult to foretell whether the hastiness of the more 


-mature trees to don their spring garments may not prove more 


prejudicial to them than the absence of raiment and check in 
growth to the younger trees during the last few months, There 
must be lowered vitality in both cases and J think a bigger death- 
rate than usual may be expected among the Sal of all age-classes 
in this Division. 

It would be interesting to know if similar conditions prevail 
in other divisions in the provinces. 
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TREATMENT OF BAMBOO FLOWERED AREAS 
IN ANGUL, 


(Extracted from an Inspection Note of the Angul Forest Division, 
dated 15th February 1916. 


BY H. H. HAINES, CONSERVATOR OF FORESTS, BIHAR AND ORISSA.) 

The Rambusa arundinacea flowered over large areas two years 
ago and there are still standing large clumps of dry bamboos 
under which the young crop is coming up thickly. West of the 
Chotkoi village it has not flowered, 


This bamboo is of very little value and, on the other hand, it 
occupies some of the otherwise best Sal-growing areas, [t seeins 
to me that steps should have been taken to take advantage of the 
flowering in order to assist the tree crop and possibly this is not yet 
too late. There are many deformed Sal which the sudden 
accession of light has caused to throw up strong shoots, but many 
of these gel twisted and broken off at the junction with the old 
wood and others are bent by the failing bamboos and, unless 
assisted, will always be useless. 1 recommend that some of these 
flowered compartments, where timber is not being extracted, 
should be fired at once and a drastic cutting-back be undertaken 
al the same time, In the rains some of the more favourable locali- 
ties should also be sown or planted. The rhizomes of the young 
bamboo are already too strong to be killed by the fire and will send 
up new shoots. These should be kept under by cutting whenever 
cutting-back is done until the tree growth gets a decided lead. 
The operations will need money, but savings are being made on 
the stoppage of building works and some will be made onthe 
temporary withdrawal! of these blocks from fire-protection, and this 
is a case where, if money is not spent now, the opportunity will be 
lost. Mr. Ribbentrop, Inspector-General of Forests, in his unofficial 
note, dated 27th February 1893, considers that the firing of the 
dead bamboo would cause “an incalculable amount of damage 
whereas, after five or six years’ successful protection, the forest 
will become more or less self-protecting.” 1 agree that the forest 
would be more or less self-protecting, but the resultant crop would, 


EXTRACTS. 


COMMERCIAL FORESTRY, 

We are glad to see the Forest Economist return to the 
discussion of the commercial side of forest work in India, in the 
March number of the /zdian Forester, our regret being that he 
has not gone at greater length into a subject he is so fitted to 
throw light upon. The Department can searcely be blamed for 
having developed so little of this 


side of its work in the past, 
considering it has had to create a scientific forest system out of a 
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legacy of chaos bequeathed to it 60 years ago. The work of 
technical organisation is, however, now fairly complete, and there 
will not be the same excuse in the future if a sound commercial 
organisation is not now taken in hand. It is inconceivable that a 
property of this extent in the hands of a commercial company 
would not by now be yielding enormous profits; but this would 
have resulted from a totally different policy in its administration. 
Hand in hand with its scientific conservation and development 
would have gone a bold policy of outlay ; capital would have 
been put into the property in the form of roads, tramways, 
ropeways, timber marts and saw-mills, and a host of trained agents 
would have been on hand to keep producer and purchaser in 
touch, But there is little use in lamenting what might have been, 
Government was unwilling to work its priceless property on 
commercial lines, thinking the purchaser would have relieved it of 
this duty. He has not done so, and if Government will even now 
undertake this responsibility it will in another 60 years find that 
it has tapped a gold mine with the profits of which those of its 
other great property, the Indian railways, will not compare, It 
took some little time to understand that money could be made 
out of railways, and during that time Government was anxious 
that private enterprise should take the risk and make the money— 
it sees differently now. To be the possessor of a valuable property 
such as the State forests, to undertake only the scientific side of 
its development and to let its commercial development and the 
profits thereon go to private enterprise would be to betray a great 
trust, A far-seeing Forester has already suggested running the 
property by means of forest loans, just as railways are exploited, 
and to our mind the suggestion could not be improved upon. 

Mr, Pearson clearly recognises the need now of a strong 
commercial side to the service and suggests that outside business- 
men be engaged to undertake these duties, leaving forest officers, 
as before, to continue their work on the technical side only. 
Except asa temporary measure to bridge the time during which 
a reorganisation of the Department is being effected, we cannot 
say we fall in with this suggestion. We should like, on the 
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contrary, to see a commercial! agency established within the 
Department itself. Took at State Railways: has it not a technical 
side and a commercial side working together with the greatest 
success? The Enginecting, the Locomotive and the Accounts 
are the technical departments, the Traffic and Stores the com- 
mercial departments, There was a time when it was thought the 
two latter might be recruited anyhow, but it is not so now, the 
men in them are being selected for their business qualities, and 
inthe Traffic Department the best railways are now making a 
further separation between those who look after transportation 
and those who look after trade, Let us go further than Indian 
State Railways merely and see what the trend is in connection 
with specialisation. In the whole field of engineering, whichever 
the branch he, it is now being recognised that the technical and 
commercial sides should be kept distinct. The problem is to 
determine whether to the technical training there should be tacked 
on a certain amount of commercial training, or the reverse ; whether 
without adding to present burdens, something should be curtailed 
from the education in cither, leaving this something to be made up 
somehow by application in later life. To ourselves the best solution 
appears to be that a clear recognition he made from the beginning 
of what the career is to be and the training for that career be given. 
If a man, for instance, is to be a commercial engineer, his technical 
knowledge of engineering need be only limited while his knowledge 
must be extensive. Similarly in the Forest Service what we feel 
ought to be worked up to is a strictly technical branch anda 
distinct commercial branch, the training for which need not embrace 
a very detailed knowledge of forestry. This latter branch should 
be organised in this country and should work side by side with 
the gechnical branch, just as the Traffic branch of State Railways 
works side Ly side with the Engineering branch.—[ Ludian 
Engineering | 
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TREATMENT OF BAMBOO FLOWERED AREAS 
IN ANGUL, 


(Extracted from an Inspection Note of the Angul Forest Division, 
dated 15th February 1976. 


BY IL H. HAINES, CONSERVATOR OF FORESTS, BIHAR AND ORISSA.) 

The Bambusa arundinacea flowered over large areas two years 
ago and there are still standing large clumps of dry bamboos 
under which the young crop is coming up thickly. Wrest of the 
Chotkoi village it has not flowered. 

This bamboo is of very little value and, on the other hand, it 
occupies some of the otherwise best Sal-growing areas. It seems 
to me that steps should have been taken to take advantage of the 
flowering in order to assist the tree crop and possibly this is not yet 
too late. There are many deformed Sal which the sudden 
accession of light has caused to throw up strong shoots, but many 
of these get twisted and broken off at the junction with the old 
wood and others are bent by the falling bamboos and, unless 
assisted, will always be useless. I recommend that some of these 
flowered compartments, where timber is not being extracted, 
should be fired at once and a drastic cutting-back be undertaken 
at the same time. In the rains some of the more favourable locali- 
ties should also be sown or planted. The rhizomes of the young 
bamboo are already too strong to be killed by the fire and will send 
up new shoots, ‘hese should be kept under by cutting whenever 


culling-back is done until the tree growth gels a decided lead, 
The operations will need money, but savings are being made on 
the stoppage of building works and some will be made on the 
temporary withdrawal of these blocks from fire-protection, and this 
is a case where, if money is not spent now, the opportunity will be 
lost. Mr. Ribbentrop, Inspector-General of Forests, in his unofficial 
note, dated 27th February 1893, considers that the firing of the 
dead bamboo would cause “an incalculable amount of damage 
whereas, after five or six years’ successful protection, the forest 
will become more or less self-protecting.” 1 agree that the forest 
would be more or Jess self-protecting, but the resultant crop would, 
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I fear, be the comparatively worthless bamboo. In view, however, 
of Mr. Ribhentrop’s opinion and as results are doubtful, only part 
of the area should he treated as suggested. 


{Nore.—It is hoped that if the above experiment is carried out, the results will be 
communicated in due course, so that the experience gained may not be lost, and that 
the method of burning, if successful, may be applied under similar conditions else- 


where.—Hon. Ep. ] 


ROOT-ROT OF CONIFEROUS SEEDLINGS. 


Authenticated cases of death of trees from root-rot caused by 
lack of oxygen in the soil, ¢¢., from asphyxiation, are not common, 
Hartig * has described an example of such a condition occurring 
in young thirty-year-old Scotch pines in Germany, where, according 
to him, circulation of air in the soil became more and more 
restricted due to conditions incident to forest growth, resulting 
eventually in the practical exclusion of air from an argillaceous 
substratum. 

The writer has seen cases, of large tulip trees, Zrréodendron 
‘ulipifera, L., dead from this cause near Lakes Toxaway and 
Fairfield, North Carolina. Both of these lakes are of quite recent 
artificial origin, and itis probable that by their formation the 
water-table in the immediate vicinity was sa raised that the roots 
of the tulips in question were drowned out. 

The suffocating effect of piling large quantities of earth upon 
the roots of trees during building or road-cutting operations is 
becoming better understood in this country, as evidenced by the 
increasing number of cases where “wells” are built around such 
trees in order to provide for the maintenance of an air communica- 
tion with the roots, 

In the diagnosis of tree diseases, one is often tempted, when 
a visible cause is not apparent, to locate the seat of the trouble 
in the roots. But in large trees an examination of the roots for 
direct evidence is usually difficult. With young scedlings, however, 
the case is different, and on this account the trouble about to be 
described in this paper deserves notice. 


* Hattig, Text-book of the Diteaser of Trees, pp. 276-278, Eng, Ed., 1894. 
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The disease in question appeared in the nursery of the Yale 
Forest School during the spring and early summer of ro14 
and was patticularly destructive. Besides the loss of about twenty 
per cent. of a bed of one-year-old red pines, Pinus resinosa, Ait., 
and five per cent. of a bed of one-year-old white pines, Pinus strabus, 
1, several thousand two-year-old red pines succumbed, as well as 
a few seedlings of one-year-old hemlock, 7:mga canadensis, (1.) 
Carr, 

The disease first became noticeable through a dark red or 
reddish brown colouration of the tips of the leaves. In the initial 
stages the contrast of this dark red colour with the remaining deep 
green of the leaves was very striking. By slow degrees, extending 
over an interval of several weeks, the red colour extended through- 
out the entire Jeaf to its base. Subsequently the reddish hues 
changed usually to browns, or yellow-browns, and the final colour 
was, in most cases, some shade of yellow, although often intermixed 
with reddish tints. 

A long period—at least a month—was required for this 
sequence of colour changes ; and, at the end of this time, in case the 
disease had proved fatal, the whole plant was stiff, dry, and entirely 
dead. 

When the disease was first critically examined carly in May, 
it was suspected that the leaves had sustained a fungous trouble of 
the nature of the well-known Schétfe-hrankhett, both because of 
their discolouration as well as from the fact that the diseased plants 
appeared to be located in more or less irregular patches scattered 
throughout the beds. However, examinations of the d iscoloured 
leaves, even on plants where the disease had progressed far, failed 
to disclose any fruiting bodies or mycelium of a fungus, nor did 
incubation succeed in bringing to light any pathoganic form. 

It was evident that the patches of diseased seedlings were 
almost always situated in slightly sunken portions of the beds, as 
well as along their margin, where drainage was poorest. 

Diseased seedlings which had been carefully uprooted revealed 
a root system that was almost without exception entirely dead. 
This was the case even when the leaf discolouration had not yet 
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started in, the only evidence of trouble being in the failure of the 
terminal bud to unfold and develop the leaves of the year. These 
conditions, joined to the fact that where the discolouration had 
appeared it uniformly commenced at the ds of the leaves, clearly 
indicated a root trouble of some sort. 

That this root trouble was not of fungous origin, but was 
due primarily to unfavourable soil conditions, was borne out by 
the following considerations :— 

1. Repeated attempts to isolate from the roots a pathogenic 
fungus or fungi as causal organisms were always attended with 
negative results, These experiments’ consisted of (1) incubation 
in moist chambers, of roots which had recently died, (2) insertion of 
the inner portions of diseased roots removed with a sterile scalpel, 
in nutrient agar, and (3) placing such roots, whole, in nutrient agar. 
In every case no forms appeared except saprophytic fungi, and 
bacteria which were presumably saprophytic. One fungus which 
was kindly identified hy Mrs, Flora W. Patterson, Cv/tudvocladiuu 
scoparinm, Morgan,* was of such general occurrence that it was 
viewed with suspicion, but inoculations of healthy seedlings in 
sterilised soil with this form gave only negative results, 

2. The soil of the seed-beds was stiff and clayey, and although 
a considerable amount of leaf mould had been added te it, there 
was still a very small proportion of humus. As a consequence its 
porosity was slight, and in rainy periods the water would stand for 
some time in the hollows and poorly-drained parts. Such conditions 
would naturally prevent a free access of oxygen to the roots, and 
would therefore readily promote ruvt-rot. 

3. The disease caused most havoc during the months of 
March and April, when the soil was still soggy from the winter 
freeze and rains, and when the roots, on the other hand, stood in 
the greatest need of oxygen for the commencement of metabolic 
activities incident to the season's growth. 

4. In June and July, when the soil conditions were much 
improved over those of early spring, many cases of recovery from 
the disease were observed, as shown by the fact that new roots 


“* Morgan, A. Ba, Tivo New Genera of Hyphompates, p17» 199—x92. 
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had developed in the region of the root collar. At this time seed- 
lings which were recovering and forming new roots could be 
detected very often by a glance at the tops. If these were starting 
a belated growth, inspection of the root system in every case 
would reveal usually one or sometimes more new roots, conspicuous 
by reason of their white colour, their thickness, and origin high up, 
near the base of the stem. Such recovery, which was of fairly 
common occurrence, is more in line with a physiological trouble, 
than a disease caused by a parasitic fungus. 

5. The course of the disease was slow, requiring at least a 
month for its completion. In many cases, even after three months 
of growth, #2, about August, the tops still appeared healthy, 
although the year's growth had not developed and examination of 
the roots showed them to be apparently dead. Here a considerably 
longer period would have been necessary before the plants entirely 
succumbed. A very gradual death of this sort would not be expected 
if the trouble were due to the attack of a parasitic fungus. 

6. In soil of a similar character, in another part of the 
nursery, which had been thoroughly limec, and contained a generous 
amount of humus, such a disease had never been known to occur. 
This soi] was loose and porous —never retaining water on its surface 
for any length of time. 

The conclusion is, therefore, that the disease was due to lack 
of oxygen trouble in a soil which was saturated with water, te, 
that the roots were suffocated, 

As already intimated, the remedy would consist in a thorough 
liming of the soil. Probably this in itself would be sufficient, 
but the addition of more humus would also improve the physical 
character of the soi] as well as benefit the plant growth directly — 
[ARTHUR HT, GRAves tn PAylopathology, Vol. V.. No, 4, p. 213, 


1895.] 
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The question of treating prickly-pear in such a manner as to 
make it suitable fodder for cattle seems to have been dealt with 
in a practical way by the Bombay Department of Agriculture. 
The problem was to get rid of the spines of the plant by some less 
expensive method than cutting by hand; and liquid flame has proved 
to be the best agent. We know how this has been employed in 
the present war; but its use in the peaceful field of agriculture 
came before the days of “frightfulness.” In Texas great success 
was gained by a“ pear-burner” and one of these was tried in 
1914-15 in the Bombay Presidency. The burner is deseribed as 
a 2-gallon vessel from which a ielal lance-tube leads to a vapour- 
iser four feet away. An air-pump is attached to the vessel which 
is filled two-thirds full with petrol. Then air-pressure is applied 
hy the pump and the petrol is driven out of the vapouriser. When 
a light is applied a jet of flame is projected and the prickly-pear 
is sprayed. The spines only are burnt off and the plant itself is not 
damaged, The cattle have to be taught to feed off the pear after 
treatment, but presumably this is a simple matter. The official 
verdict is that the burner promises to be invaluable in the case of 
a fodder famine in the East Deccan, and as its cost is only 
Rs, 68-2-0 landed at Poona wide employment seems possible. 
Great care has, of course, to be exercised owing to the inflammability 
of petrol, but an intelligent cultivator should readily learn to handle 
the machine with safety to himself.—f The Pioneer.) 


CACTUS GUM. 

New wealth from the desert, in the form of some valuable 
cactus product, is being looked for at the University of Washington, 
A quantity of dried cactus contains much resinous material, the 
properties of which are to be fully investigated. Whether the 
material is a true gum, soluble in water, or aresin, soluble in 
turpentine and aleoho!, was not known at the outset of the 
experiments.—_[ Capital} 
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FORESTRY IN INDIA. 
VICE. 
., writes in the /xdZa- 


ENTRY INTO THE Sr 

Sir Sainthill Eardley-Wilmot, K.C. 
man:— 

The Indian Forest Department has been reorganised during 
late years, and now presents to the youth of the Empire much 
greater attractions than in the past. It has survived half a century 
of neglect and opposition, during which its members suffered from 
isolation in unhealthy districts, wretched pay and poorer prospects, 
and has now reached a stage when fuller recognition is given to 
those who are managing a vast and well-organised estate intimately 


connected with the agriculture and industries of the country. 

The extension of railways and the increase of population has 
remedied to'a great extent the loneliness of the past, and the 
opening up of the forests and the construction of roads, houses and 
wells have so improved the sanitary conditions that, apart from the 
slight risks always facing the pioneers of civilisation, the forestee, 
asa rule, is not called upon to endure greater hardships than his 
fellow-workers in other branches of the Civil Service. 

As to salaries, the Indian forester now begins his career on 
pay and allowances which enable him to live in comfort and 
independence, while the system of annual increments of pay ensure 
that, provided he behaves like a gentleman and is an efficient 
forester, he will be in receipt of a salary of £1,000 a year before 
he completes his twentieth year of service. During the whole of 
that period, and thereafter, his professional success must depend on 
personal energy and ability. 

The complaint that the forester in India is denied the interest 
of real professional work is no longer valid. He will find that the 
forests in his charge are managed in terms of carefully prepared 
working-plans, or that he is employed in compiling new plans 
or revising those about to lapse. He will discover that he has 
to puzzle his brains to some extent if he proposes to teach his 
seniors anything in the way of sylviculture, transport, contracts or 
utilisation, and his patience will be sorely tried in administering 
the records-of-rights and in remaining in sympathetic touch with 
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the neighbouring inhabitants, on whose good will largely depends 


the success of his operations. 
Should the forester’s leaning be towards the sciences cognate 


to the practice of his profession, his attention will be attracted to 
the Imperial Research Institute at Dehra Dun, where special 
opportunities are afforded for the study of chemistry, entomology, 
botany, engineering, etc, and whence issue from time to time the 
results of forestry research in India in the form of memoirs, 
bulletins and records. There also, if. his interest is awakened 
in forestry education, he will be able to make acquaintance with 
the system adopted for the training of Indians for the service, In 
short, on arrival in the country he will find himself attached to a 
forestry organisation superior to anything in the Empire or its 
dependencies, and which should become, by the exertions of the 
men now joining, at least equal, if not superior, to anything of the 
kind in Europe. 

Of hobbies, sports and pastimes connected with a forest life 
it seems unnecessary to write, for the forester will select these 
according to his taste. When indulged in the proper spirit they 
add to his power of observation, take him to localities perhaps 
otherwise neglected, and bring him into more familiar contact with 
the people. They may also ultimately create in him an absorbing 
interest in botany, entomology or other speciality which may be 
of the greatest advantage to his professional worth. 


PROSPECTS. 

The advantages recently conferred on the Forest Department 
have neceasitated naturally a more careful selection of its members. 
Candidates must have obtained an honour's degree in pure science 
at a University before they can appear before the Selection 
Committee which sits yearly at the India Office. After selection 
they must specialise in forestry at a University approved for this 
purpose hy the Secretary of State for India—at present Edinburgh, 
Oxford or Cambridge—and obtain either a degree or a diploma 
in forestry, according to the system adopted by the institution 
selected, Practical training has been carried out in the past 
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partly in this country and partly on the Continent. It is hoped 
that it may be possible in the future to eliminate Continental 
training when State demonstration areas are fully organised at 
home, more especially as present conditions on the Continent 
enforce this step whether home organisation is complete or not. 
It will be unfortunate, however, if visits to Continental forests 
continue to be impossible, not because the methods there adopted 
can be slavishly copied in India, but because the forester may 
learn how to apply some of the unalterable rules of sylviculture to 
those Indian conditions to which he must conform whether his 
work takes him to the north, south, east or west of the peninsula. 

The choice of a University in which the candidate for the 
Indian Forest Service will commence or complete his special 
education depends largely on his own tastes and on the means of 
his parents. Edinburgh and Oxford in normal times have each 
about fifty forestry students on their rolls. Cambridge, on the 
other hand, attracts fewer. The expenses at Edinburgh are about 
one-half of those inevitable at the two English Universities, and 
while Scotland, of course, gives larger scope for practical training 
than does England, Edinburgh, also, possesses a forestry building 
with class-rooms and museums on a much larger scale than either 
Oxford or Cambridge. Of the social conditions each one must 
be his own judge. Perhaps it would be correct to say that in the 
north class distinctions amongst students are not so noticeable, 
and that in Scotland, as on the Continent, a forester receives a 
special welcome as belonging to a profession in which very many 
landowners are personally interested. 

Finally, to a youth considering a life-long foreign service 
there are matters of leave and pension of great importance. With 
regard to the former, the rules are liberal, being similar to those 
of all civil departments in India. The pensions, however, are 
inadequate. They culminate ina yearly sum of £525, which may 
be earned ten or more years before the completion of service, as 
defined by the age-limit, and thus the attainment of the highest 
rank in the department does not bring with it, as in other services, 
an increasc of both comfort and dignity, It is true that there is a 
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provident fund in which an officer may invest a considerable pro- 
portion of his salary at good interest and with perfect security, 
but it still remains evident that an improvement of the pension 
rules is necessary in order to complete the reorganisation of the 
terms of service, which otherwise are on favourable lines. 

Writing as one who joined the Forest Department in its 
infancy and left it when the strenuous work of improvement was 
almost complete, I think it is correct to say that the service as 
now constituted offers a carcer suitable to such sons of the Empire 
who possess self-reliance, are not afraid of responsibility, and 
desire a fair outlet for their energy and ability. With these 
ordinary qualifications an Indian forester of the present day may 
lead a life free from financial worry and full of interesting work 
and relaxation.—{ The Leader. | 
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LANTANA IN THE FORESTS OF COORG. 
BY H, TIREMAN, DEPUTY CONSERVATOR OF FORESTS, COORG, 


Cltustrated by Plates f, H, V and VIT (Plates 34 to 37); - 
Plates Lif, IV, VI and VIL have not been reproduced.) 


At the meeting of the Board of Forestry in 1913 a paper was 
read by Mr. Lodge on prickly-pear and lantana in Madras and the 
subject was discussed by the Board. The President, Mr. Beadon- 
Bryant, referred to the conditions prevailing in Coorg and stated 
that eradication of lantana had been commenced. The following 
note on the progress made in the eradication of the pest, and on 
the results obtained may be of interest :— 

In January 1912 Mr. Beadon-Bryant made a tour of inspec- 
tion in the Coorg forests and amongst other matters he investigated 
the question of the eradication of lantana. In his note on the 
subject appended to his “Note on an Inspection Tour in the 
Forests of Coorg,” dated 1st February 1912, he described the 
process which is taking place, and showed that it was only a 
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question of a comparatively short time for the forests to become 
pure uscless lantana wastes. [Ie advocated—- 
(1) the abandonment of fire-protection in the forests most 
seriously affected; 
(2) uprooting the lantana after it had been burnt ; and 
(3) sowing the seeds of valuable species after the lantana 
had been uprooted, 

In such waste lands (“Paisaris” and “Banes”) as contain 
much sandalwood Mr, Beadon-Bryant advocated uprooting the 
lantana without previously burning it, in order to avoid damaging 
the sandalwood. He further considered that the sudden exposure 
of the sandal by the removal of the lantana might possibly injure 
or even kill the trees, and advocated the conducting of experiments 
to prove how the Jantana can best be removed without causing 
damage to the sandal. 

2, Plate I (wide Plate 34) gives some idea of the dense manner 
in which the pest grows in Coorg. Practically all the vegetation 
seen in the photograph is lantana; it is growing round and up 
an Albizcta Lebbek tree, When it is borne in mind that in a dry 
year Jantana burns freely when green, some idea is obtained of 
the damage caused by such fires, It is naturally impossible to 
beat out a lantana fire once started, Plate II (wide Plate 35) - 
shows the damage to tree-growth which has been caused by two 
such fires which occurred in 1909 and 1911. In the latter year, 
as there had been no fire in 1910, the lantana had almost attained 
its previous density. i 

3. As a result of Mr. Beadon-Bryant’s visit, a grant of 
Rs, 15,000 was made in 1912-13 and operations were commenced 
on a considerable scale. It was hoped that as the destruction 
of the lantana would greatly benefit the local ryots owing to the 
removal of the harbour which it gives to elephants, tigers, panthers, 
and pigs, local labour on a considerable scale would be available, 
and it was estimated that in these circumstances it would be 
possible to carry out the work of eradication for Rs. 6 per 
acre. The local ryot however is comparatively well off, and is 
one of the laziest people in the country, and it was very soon 


INDIAN FORESTER, YOt. XLII, 


y, 


Photo.-engraved & printed at the Photo-Mech!. & Litho, Dept,, Thomasou College, Roorkee. 


DAMAGE DONE BY LANTANA FIRES, 


PLATE 35, 


1916] LANTANA IN THE FORESTS OF COORG 387 


found that in spite of the willing co-operation of the Commis« 
sioner (Mr. Harris) and his Revenue officers and of the offer of 
free-grazing as a reward for good work the local people were 
absolutely useless, They would not work six hours aday. It 
was in consequence necessary to employ contractors who worked 
chiefly with imported labour which has to be paid higher than the 
local rate. Owing to the delay incidental to obtaining contractors 
no great progress was made during the first year, 

4. Daring 1913-14 an allotment of Rs. 25,000 was sanctioned. 
Contractors came forward freely, and the majority of the work has 
since been carried out on contract. The rate paid is usually from 
Rs. 7 to Rs. 8 per acre, but in some cases where the lantana was 
especially dense as much as Rs, 12 has been paid. The original 
estimate of Rs, 6 per acre omitted to make provision for uprooting 
the regrowth springing up after the first uprooting, All kinds of 
prognostications were made by local residents, I was fold that 
the regrowth would be so vigorous that it would cost Rs. 30 per 
acre to get the land clear; that lantana is spread at sucha 
terrible pace by crows and other birds, that as fast as 1 uprooted 
it, it would be resown by this agency : that if lantana were burnt it 
would come up again much thicker than ever it was before ; and 
that, like the carpenter, I ought to weep, as it was doubtful if I 
should ever “ get it clear.” : 

5. Actual facts have, however, given the lie to these prophets 
of evil. After four years’ experience of the work I am convinced 
that the pest does not spread nearly as fast as is imagined and the 
reason why it has invaded sucha large extent of the Province in such 
a comparatively short space of time is that it was looked on as an 
excellent hedge and was planted everywhere for fencing purposes. 
As regards the allegation that burning makes it grow thicker than 
before, this has been found to be true on perhaps two or three per 
cent, of the area burnt, In by far the majority of cases the secds 
lying dormant in the ground appear to be killed by the fire, and a 
large number of stems are either killed outright, or are so damaged 
that they can easily be pulled up alter a little rain. Repeated 
burning, however, is necessary, as if burnt fantana cannot be 
uprooted in the same year it very quickly recovers its vigour. 
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6. If the work is properly done during the first year the 
average cost of uprooting regrowth in Lhe second year varies from 
12 annas to Re, 1-8-0 per acre, in the third year it is about 6 annas 
and in the fourth year slightly less. In the fourth year, however, 
provided there is a fair canopy overhead, there are so few seedlings 
that the greater part of the expenditure is incurred on searching 
for them, and | think it is better to confine the fourth year’s work 
to burning the area, unless the experience of the fifth ycar shows 
that the number of seedlings surviving is serious. 

7. The method adopted has, for the most part, been to cut the 
lantana a foot or so above the ground-level, to roll it away from 
the stumps, and then to dig up the stumps with a mamoty. The 
plant is very shallow-rooted, and the roots come away easily when 
the ground is soft. A good many of the stumps can be pulled up 
by hand without the use of any tool, but this is hard work and the 
coolies prefer to dig up practically everything. The work requires 
a great deal of supervision, as if the contractors are not carefully 
watched they cut off the roots just below the ground. surface. 
With careful inspection, however, it is fairly easy to see whether 
there is a reasonable quantity of roots in evidence, and as a part of 
the payment is deferred until sufficient rain has fallen to cause any 
roots left in the ground to send up shoots, contractors are beginning 
to find that cutting off the roots below the ground is not a paying 
proposition. Plate III (wide Plate 36) showing the heaps of up- 
rooted lantana gives some idea of the amount of work involved. 

8. The work would be considerably reduced if the lantana 
were cut at the end of the rains without being rolled into heaps, 
and burnt in the hot weather. It can be done fairly easily by men 
crawling under the thicket and cutting the stems of the larger 
plants. It costs about Rs, 2 per acre. This method has hitherto 
been tried only on a few small areas, and has not been particularly 
successful owing to the large number of seedlings springing up in 
the rains. It is probable that two or three annual fires are neces- 
sary before the cutting is undertaken in order to kill the seeds 
lying dormant in the ground, but at the same time it has also been 
found that on a small proportion of the area burnt without cutting, 
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numerous seedlings similarly spring up, and it may be that if the 
method is adopted on a larger scale it will be found on the whole 
to be successful. In this event matters will be greatly simplified, 
as a large amount of the work can be done in the dry weather 
when labour is fairly plentiful, and uprooting is out of the question 
owing to the hardness of the ground, 


9. Fire isa most useful auxiliary in the campaign against 
lantana, Repeated fires not only actually kill a number of the 
plants, but they prevent the lantana from becoming dense, The 
result of continued burning is that owing to the reduction of the 
density of the thicket young teak and other valuable species 
which are lying suppressed under it are enabled to spring up. 
Plate IV (@ide Plate 37) shows an area which has been repeatedly 
burnt, with some teak secdlings coming up through the gaps in 
the thicket. The lantana in this area was four years ago a dense 
tangled mass through which an elephant would have had difficulty 
in forcing its way. No clearing has been done, though for the 
purpose of taking the photograph two or three lantana branches 
were cut, 

10. It may be argued that fire is too drastic an agent to use in 
a forest owing to the damage done to the tree-growth. It is, 
however, a case of ways and means. If the lantana is not burnt 
before it is uprooted, it must be burnt in the dry weather following 
the uprooting, as otherwise the cost of eradication js prohibitive, 
as amass of seedlings springs up round every heap of débris, 
and the presence of this débris renders it very difficult to get at the 
seedlings to uproot them. Without fire the cost would probably be 
doubled. Further, in most cases the damage had already been 
done by the fires of 1909 and 1911, and the additional damage 
done by the subsequent annual fires has been comparatively small. 

Tr. It has been found unnecessary to carry out the sowings 
which Mr. Beadon-Bryant advocated, as the result of removing the 
lantana has been a wonderful springing up of seedlings of teak 
and other valuable species. The lantana does not appear to 
prevent germination to any extent, and as it keeps the ground 
absolutely clean the radicles of the young plants have no difficulty 
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in finding their way into the soil. Numbers of seedlings have 
evidently been living suppressed under the Jantana unable to do 
more than keep alive, but apparently not losing their vitality, and 
as soon as the thicket is removed they spring up most vigorously. 
This has occurred to an extraordinary extent in the case of 
Anogeissus (latifolia, as shown in Plate V (wide Plate 36) where 
the mass of vegetation seen upto a height of g feet is pure 
Anogeissus advance growth. In 1912, this arca was a dense mass 
of lantana. Young seedlings are further favoured in the first year 
or two after the removal of the lantana in that where the lantana 
has been well burnt, a considerable time elapses before grass begins 
to grow, and the seedlings have a chance of establishing them- 
selves, In parts of the Anekad forest where the lantana used to 
be particularly thick and was cleared in 1913, the state of the 
natural reproduction is—for a South Indian teak forest—extra- 
ordinarily good. This forest will now require considerable 
attention in the way of improvement fellings and cleanings to favour 
the young growth. If work on these lines is properly carried out 
there is every prospect that the forest will, in time, be considerably 
better stocked than it was before the lantana invasion. 


12, Plates VI (ometted) and VII (vide Plate 37) show the 
young teak and blackwood which bas resulted from the remova) of 
the lantana. In the area shown in Plate VI (owérfed) the lantana 
was removed in 1914, in that shown in Plate VIL (urde Plate 37) 
in 1913. In the former case practically no weeding was done 
for the purpose of the photograph, in the latter case as most of 
the surrounding trees are dead and there is hardly any shade, a 
good deal of annual weed had sprung up, and had to be cleared. 

13. Plate VII} (emitted) shows a piece of ground cleared of 
lantana in 1913, with blackwood and “honne” (Pterocarpus 
Marsuptum) seedlings in the foreground and lantana still to be 
cleared in the background, Practically no weeding was done in this 
case. The plate shows the contrast which, after being cleared, land 
under a forest canopy presents to its previous aspect under lantana. 
It is difficult to show this clearly in a photograph, but it 
isa remarkable feature of the lantana operations. It is almost 
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impossible to realise that the cleared arcas ever contained any 
lantana. 

14. Mr. Beadon-Bryant's fear that the sudden removal of the 
lantana surrounding sandalwood trees might injure or kill them has 
not been justified. They do not appear to suffer inany way. The 
areas treated however for the most part contained a sprinkling of 
other trees which probably afford sufficient shade to give the 
necessary protection to the sandalwood, 

15. Mr. Beadon-Bryant advocated uprooting the lantana, where 
there was much sandalwood, without previously burning it. I know, 
however, of only a few areas in Coorg where there is much sandal- 
wood and where the lantana has not been constantly burnt. They 
cover about Goo acres, There is, in these cases, a large quantity of 
sandalwood standing in dense lantana, and if fire is used here the 
loss will be very serious. It will be necessary to uproot it and 
roll it away from the sandal trees, The cost will be high but having 
regard to the value of the stock of sandalwood it will be justified. 
Elsewhere as a rule the damage has already been done and annual 
fires cannot materially add to it, 

16. The area cleared of fairly dense lantana up to date amounts 
to about 5,500 acres of Reserved forest and 2,200 acres of waste 
lands and in addition about 7,800 acres of Reserved forests have 
been cleared of scattered lantana. The cost incurred has been 
about Rs, 68,000, To render these areas absolutely free of regrowth 
will perhaps cost some Rs. 15,000 more, and it may possibly be 
necessary for some years to come occasionally to inspect them 
until it is found that there is no possibility of a recrudescence. 

17, In Mr, Lodge's paper read before the Board of Forestry 
in 1913, he stated that in Madras elephants had been employed to 
pull up lantana. This method was also tried in Coorg some years 
ago, but the employment of elephants is out of the question on any 
large scale and in any case they cannot compete with the cooly. 

In paragraph 13 of his paper Mr, Lodge referred to the 
difficulty of finding anything that will grow through and kill 
Jantana, and stated that it was believed that lantana would not 
grow under Castor. I have found nothing (except fire) which will 
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actually kill it, but evergreen forest—if fire is kept out—will, in 
the course of perhaps fifteen or twenty years, grow through the 
lantana and suppress it, though the lantana does not die. Castor 
I have found to check the growth of lantana considerably, but it 
does not kill it. 

18, In accordance with Mr. Beadon-Bryant’s instructions a 
regular scheme has been drawn up for clearing the whole of the 
eastern forests, and the greater part of the sandal-bearing waste 
lands. The total cost has been estimated at Rs. 4,40,000. A small 
area of waste lands still remains to be examined, and in all pro- 
bability the total cost will be approximately 5 lakhs of rupees. 
It is a large sum, but as Mr. Beadon-Bryant said it is a choice 
between forest and lantana. The work is proving to he very 
beneficial to the forest growth, it is undoubtedly of great benefit to 
the general public, and there is every likelihood that the cost of the 
operations will be more than recouped by the additional revenue 
to be expected from the increase in the stock of sandatwood which 
should result from the removal of the cause of the fires which at 
present do so much damage. 


A NOTE ON THE AFFORESTATION OF THE TELANKHERI 

HILL (ALSO CALLED THE SEMINARY HILL), NAGPUR. 

BY S. SHRINIVASULU NAVADU, EXTRA-DEPUTY CONSERVATOR OF FORESTS, 
NAGPUR-WARDHA DIVISION, C. P. 

A contribution describing the preliminary operations by Mr. 
Ilore appears on pages 69 to 78 of the 
issue of the Indian Forester for January and 
February 1910, The present note is a description of the result 
of those operations as well as those carried out since that time up 
to date (end of September 1915). 

2, The writer claims no originality in respect of the measures 
adopted with success, as they have been the outcome of a study 
of experimental work initiated by Mr. G.M. Townshend, LTS, 
and the suggestions and criticisms of several Conservators under 
whose technical direction the plantation is managed by the 
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officer in charge of the Nagpur-Wardha Division. Thus the 
amputation of the stems of Sissu during transplantation, when the 
roots require pruning, was done at Mr. Clutterbuck’s suggestion, 
while the system of dry cultivation which is giving such marvelously 
good results, was due to Mr. Trafford’s initiative. Owing to the 
excessive cost of the operations they may not be of particular 
value in forests where obviously only favourable localities are 
selected for treatment, but the operations teach a lesson as to the 
tremendous outlay and trouble required to create a forest where 
one has been destroyed. 


Part I.—Genxrar Drscrierion, 


3. This hill which was practically bare is situated in the 
middle of the Civil Station of Nagpur and 
touches the cemetery gate of the Government 
House. Clothing it with trees is therefore heneficial both from the 
climatic and artistic points of view. 

4. The tract is 1984 acres in extent and is subdivided into 
19 compartments as shown in the enclosed 
map (Plate 38). 

5. The area presents three main physi- 
cal features comprised as follows :-— 


Object of the scheme. 


Area, 


Conliguration, 


Nos. 


1, Plateau compartments (about 75° | 1, 2,354, 6,7, to 102"4 
above plains-level). 
2. Slopes do. do, oy | 5689 01, 12, 13, 14,15, | 7770 
16 and 17, 
3. Plain at foot of hill 18 and 19 190 


Compartment No. 18 was added in 1912 and No. 19 in 1913. 

6, The area rests on partially disintegrated trap-rock known 
locally as ‘muram,’ This «disintegrates 
rapidly when exposed, but when not so 
exposed, it forms, together with the boulders imbedded in it, a hard 
pan, difficult for the roots of trees to penetrate. Beds of uufissured 


Cultural characteristics, 
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hard rock appear at the surface close to the base of the slopes, 
particularly in compartments tr, 12, 13, 14 and 18. 

7, When properly oxidized the disintegrated trap yields a red 
or black clayey loam which is fertile, but when not completely 
oxidized it yields a coarse grey detritus which is the reverse. 

8. On the plateau the ‘muram' forms a hard pan superposed 
by a thin layer of black soil, The major portion of the slopes has 
been heteft of surface soil by erosion and heavy scraping for 
“muram’ for the roads, We find therefore here no soil to speak of 
except in. portions which have escaped denudation, vs. compart- 
ments 8, 9 and 11 where the soil is a reddish loam, and 15, 16 and 
17 where it consists of a grey coarse-grained material, The plain 
below the hill, compartments 18 and 19, has also been so heavily 
scraped that the underlying hard rock is laid bare over nearly half 
its area. The soil, though consisting of the grey coarse-grained 
stuff, contains some silt in places, owing to the existence of a 
stream traversing the area. 

9. Except compartments Nos, 5, 17, 16, 15 and 11, the slopes 
present unfavourable aspects, vs., western, southern, south-western 
and south-eastern and are consequently exposed both to the hot 
sun and severe hot winds from April to June. 

10, Nagpur ranks among the hottest places in the Province. 
The rainfall is about 45°, out as this is confined generally to the 
months of July, August and September the growing season is 
short. 

11, Some 17 years ago endeavours seem to have been made 
to afforest this hill. ‘The particulars of the 
work, which was not entrusted to the 
Forest Department, are not available, but a patch of stunted teak 
and Terminalia tomentosa in compartment No. 1 and a strip of 
dwarfed Khair fringing the top of the slope in compartment 
No. 14 bear testimony to the work then done. The method 
employed seems to have been strip sowings. 

Trees, chicfy Nim, planted by private bodies, such as the 
Roman Catholic priests living in the Seminary and the Parsi 
community, who have their cemetery on the hill, are fairly flourish. 


Past treatment. 
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ing, though they appear incapable of exceeding a girth of 24’ to 3, 
and a height of about 20’ and develop crowns with only a small to 
medium spread. 

Considering the nature of the difficulties that have to be 
surmounted our obtaining similar results would not be unsatisfac- 
tory, 


Part [}—Iresenr TREATMENT, 

12. These were confined to the slopes and the plains portion 
Operations for the im. and consisted of, on the slopes (i) the 
provement of the soil. construction of dry boulder dams across the 
ravine fo check the flow of rain-water and arrest silt and (ii) the 
excavation of a continuous catch-water drain with a section of 
3° x 2’ along the top of the slopes a little below the crest. Both 
these devices have proved beneficial, the second in arresting surface 
floods which would otherwise have continued the denudation of the 
slopes. 
13. The third operation, which was common to the worst 
slopes, viz, compartments 12, 13 and 14 and compartment 18 of 
the plains portions, consisted in the construction of dams of earth 
with waste weirs at suitable places, somewhat on the lines of the 
Italian system of “ Colmate del monte,” the main idea of which is 
to secure the silting up of the hollows by increasing the erosion 
ixcept where the ground at head-waters is cultivated, 


of the ridges. 
silting up in trap countries is a slow process and in this plantation 
the ground above, intercepted by the dams, could not be 
ploughed up owing to the existence of established seedlings that 
had already come up on the interrupted trenches. Thus the 
system, which has full justification in agricultural tracts, not only 


proved useless here, but even directly hurtful, inasmuch as the soil, 


which would otherwise have helped to hold up moisture, was 
removed to build the dams. 
14. The methods commonly known to Foresters of direct 
: : sowings, such as sowings in strips, trenches, 
Preparation uf the soil, : e 
pits, ete, were therefore continued un- 


affected. 
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15. On the plateau.—Originally the idea was to make trenches 
Ux about 20° apart, work up the excavated soil, bank the 
same alongside the trench and sow secd of hardy species on the 
bank, In addition to these, pits 5’ x5’ x5’ about 40’ apart were 
to be made and filled up with good soil, for road-side planting, 
and pits 3°x3'x4' distributed at intervals singly or in clusters 
were also to be made and filled up with good soil for planting 
ornamental trees, 

There was some delay in the issue of these instructions and 
in place of the trenches, strips 3° wide and 5° apart were 
made in the rains of 1909. An English turn-wrest plough was 
used ta make the strips, which were also harrowed with a backer, 
Dits on the road-sides were made of the proper size, but in various 
other points, aggregating 16 acres, the pits were made as follows :-— 


Vx xd’ 
12 acres. 


16. The results as far as the strips were concerned were not 
satisfactory, though they were re-harrowed and re-sown in T910, 
The same fate awaited the sowings on pits one foot deep. It was 
therefore decided to make 2’ x 2’x 2’ pits about ten feet apart 
wherever the strips were blank. This work was pushed on in 
1g11 and 1912, and as the so-called survivals in the strips continued 
to die in large numbers, the making of pits is still in progress. 

17. A depth of one foot is not sufficient to open up fissures in 
the pan of ‘muram’ below and the strips were not even one foot deep 
while the effect of loosening the shallow soil had been to convert 
them into furrows or, in the rains, into so many water-courses, 
Thus in the rains the plants suffered from severe waterlogging, 
owing to the retentive nature of the soil, while after the rains the 
almost bare ‘muram’ hardly gave the plants any strength to with. 
stand the long dry weather that followed. The present plan 
therefore is (i) to examine and accept as individuals for the future 
those survivals which are well established, dig up the soil round 
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them fora radius of about 14’ to 2’, collect the soil ina conical 
heap against the stem and maintain it undiminished and periodi- 
cally raked, (ii) keep also the soil in the 2’ cube pits similarly 
loosened and heaped up and (iii) make, in a similar manner, new 
2’ cube pits about ten feet apart where (i) and (ii) are absent. [n all 
these cases, wherever possible, a channel to drain off water is cut 
on the sloping side, away from the direction of the old furrow. 
18, Trenches 9' x 3° x 3‘ ar- 
“Stk - 15 - — -15~ +f ranged as per diagram on margin 
and filled up with good soil 
were made in 1913, for starting 


i . protection-groves at selected 

3 wal fo {jw f] scattered points, The idea was 
i 

“2 


1S - 


to get the trees to grow rapidly 

be in these groves, whilst to the 

cy. ee ws lee of them other plants were 

gradually growing up. It was, 

however, not found possible to remain content with this, owing to 

the large number of casualties among the so-called survivals in 

the furrows and in the 2’ cube pits in which the filling had settled 

down. A systematic renewal of failures and filling, as described 

in the preceding paragraph, had therefore to be taken up all over 
the area. 

19. On the slopes—Here the method originally designed, wez., 
of making interrupted trenches 8’ x 3’ x 2’, ten to twenty feet apart, 
more or less along the contours, was not deviated from, except that, 
by way of completing the stocking, 3° cube pits are now resorted 
to, instead of the trenches following the fissures in the rock. 

The trenches were at first filled up with surrounding surface 
soil, which, as already stated, was not fertile, particularly in the 
worst compartments Nos, 12, 13 and 14. Black soil, brought from 
outside, had to be introduced into these trenches, in order to stimu- 
late the growth, The pits recently made were all filled up with 
good soil brought from outside. 

20. Tn the plains portion—Compartment No, 18 adjoins the 
road leading to Government House, In addition to the heavy 
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scraping for ‘muram ‘that has taken place in it, the borrow-pits, 
made for the construction of the dams, have rendered the com- 
partment unsightly. In rott, therefore, trenches 9’ x 3’ x 3' were 
made at intervals of about 20’ along the above road and filled up 
with a mixture of ‘ muram’ with good soil brought from outside. 
Groups of ten such trenches were also made and similarly filled 
up at selected points, avoiding the outerops of hard rack 

As this was found insufficient, 2’ cube pits were made in the 
softer portions of the compartment and filled up with good soil 
for planting towards the latter part of the rains of 1913. This 
work was continued in 1914. Pits 3’ x 3’ x 3° were made, following 
fissurcs in the rock below and filled up with good soil brought 
from outside. These points, being rocky, larger-sized pits were 
necessary. 

21. Compartment No. 19 forms the front of the cemetery. 
To screen the bare wall of the cemetery and to increase the seclu- 
sion of the place orders were received lo gel up Lree-prowth here 
as quickly as possible, Tits 3° x 3° x 3° were therefore made for 
planting fast-growing species and as a good deal of water perco- 
lates from the slopes into this area not far below the surface, 
drainage channels had to be excavated and each of the pits 
drained into them by means of smaller channels. 

22. Sowings of a great many species have been tried, but not 


: : always with success; for example the selec- 
Sowings and plantings. 


tion of mango, Pongamia and Gold mohar 
for planting on the plateau, where they are exposed to scorching 
hot winds, was not a happy one. As the object is to grow only 
shade and ornamental or, to a limited extent, nurse trees, we are 
rather restricted in our choice of species. The following kinds 
have been found to give satisfaction :— 


Species. Locality. 
Hardwickia binata (anjan) «+. ) On slopes and well-drained 
portions of the plateau 
Melia Azadirachta (nim) ‘ai and the plain, 
Prerecarpus Marsupinim (bewla) ... Plateau and slope in pits 


where good soil is put in. 
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Teak es oe --- On slopes. 

Dalbergta Sissu (sissa) ... v Anywhere. 

Albbizsin adoratissima (chichwa)  .. Protected slopes. 

Boswellia serrata (salai) sa Slopes. 

Verminalia Arjuna (kahu) + On margins of the plateau. 

Dalbergia latifolia (sisham) «Everywhere and on earth 
dams. 

Saynida febrifuga (Rohan) . Everywhere and on 
swampy calcareous soil. 

Bassia latifolia (mahua) v Everywhere. 

Ficus veligiosa (Pipal) ... ... Everywhere. 

Pongamia glabra (Karanji) aa | 


Melia Asedarach (Bakain) abe 
Prthecolobium Saman (rain-tree) ... J 
23. Asa matter of course sowings /n s’/w had to be resorted 


Moist plains, 


to to begin with, and it has given most excellent results. It 
is still largely adopted, though from 1913 a considerable amount 
af planting has also heen done. The faculty of propagation from 
cuttings of Salai (Aesweltia serrata) was similarly of great assist- 
ance when such alot had to be done in the beginning, cuttings 
of this species having been freely planted on the interrupted 
trenches on the hill-slopes. The majority of them have struck 
root and are flourishing ready to grow on as principal stems or as 
nurses to better kinds, 

24. Seedlings, a fortnight to a month old, taken from beds in 
which the sowings 7 sé were too thick, have given satisfactory 
results, ‘The little seedlings do not suffer much during transplanta- 
tion, and when removed to freshly-prepared soi! make a good start 
and do about twice as well as those left behind in the original 
beds, 

25. Having discovered in 1914 that Sisse, Nim and even 
Hardwickia plants bear a certain amount of injury to the roots, 
including the tap-root, the individuals of these species removed in 
thinnings are being planted with success, wherever quick results 
are required. The plants in the various pits and trenches being 
grown é siz had not developed a compact mass of roots but 
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a scattered and deep root-system. It was impossible, therefore, 
to dig up the plants, without somewhat heavily damaging the 
main roots, The injured roots were pared off, so as to secure for 
them clean cut ends, the stem was also cut off, some 3 or 4 inches 
above the root column. When set down in their final places these 
cuttings shot up vigorously and continued to grow without watering. 

Later on 2- to 3-year-old plants of all the above-named 
species and root-suckers of Sissu were planted without their stems 
being cut but with only their foliage and green twigs removed, to 
minimize loss of moisture from transpiration. These also proved 
successful, but they were watered once a week during the hot 
weather, us it was tisky to trust to the impoverished root-system 
to make good the moisture lost by transpiration, especially because 
new foliage appeared in profusion from the dormant buds soon 
after planting. 

During the current year similar planting jis being tried 
without watering and the trial is also being extended to some 
other species, 

Bar (Ficus bengalensis) branches have been tried to a consider- 
able extent. When planted in January and February, just before 
it comes into new leaf, 33 per cent. of the stakes of this species 
have been found to strike root. 

26, In order to get specially quick results, the pits in com- 
partment No. 29 were in 1913 planted up with quick-growing 
shade trees, which were reared in pots. The trees were watered 
during the first dry weather. They were Sissu, Nim, Bakain, 
rain-tree, Karanj and Pipal. 

27. In addition to the planting and sowing of the tree species 
as described above, Dodonea viscosa seed is sown on the prepared 
pits, so as to get up shrubby growth against the tree stems, A 
good deal of custard apple, Kharasi (Nyctanthes), Lokhandi (/x0ra) 
and Bharati (Gyanosporia montana) seeds is dibbled in all over 
the slopes, with a view to get up shrubs to hide the bare surface 
in between the prepared trenches and pits, With this object and 
also to complete the stocking, various kinds of local forest sceds 
are every year sown broadcast all over the area, 


. ‘ 
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28. General pratection—The outside of the whole area and 
both sides of the road leading to Govern- 
ment House are wire-fenced. This, and the 
road going from the tiger's gap to the starky point, are the main 
roads traversing the plantation and are maintained by the Public 
Works Department. 

The boundaries of compartments and some pathways across 
them are maintained from plantation funds and serve as efficient 


Maintenance, 


inspection paths. 

29. Fire-protection—The above two main roads are fire- 
traced, The ground all round the plantation is so heavily grazed 
that the periphery is not fire-traced. The grass inside the plan- 
tation is cut and removed by the Agricultural Department. Hence 
the cost of fire-protection, which includes the pay of an additional 
watcher during April to June, is about Rs. 60 per annum. 

30. Lhtuning, pruning and weeding,—iu the original sowings 
seeds of various species were mixed up and sown in each pit or 
trench. The seedlings grew up in clusters and it soon became 
necessary to relieve congestion by retaining the most promising 
and suitable species. The operation had also to be done gradually 
year by year, according to the increasing space requirements of the 
plants. This was taken advantage of in planting up blanks, as well 
as new pits, as already described, and what was at Arst considered 
a drawback was, to a certain extent, turned to good account. 

During these thinnings the pruning of lower branches, 
wherever necessary, is done with a view to help the development 
of the stems. 

From the method of periodically working up the soil now 
adopted, which is described below, no weeds can exist in the pits 
or trenches, 

31, Watering —Watering is done through bamboo tubes let 
into each pit. It is sparingly resorted to and chiefly to favour the 
plants put out in unfavourable places and to help the more 
delicate species such as the mango, Tun, gold mohar, ete, and the 
cuttings and transplants, including Bar branches, which cannot be 
planted during the rains, 
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Thanks to the care taken of the soil, as described below, 
much watering is saved, The cost has varied from Rs. 600 to 
Rs. 1,000 per annum. 

32. Other tending 

Section operations Under 

this head the periodi- 

1 ; cal raking of the soil, 

Mound ThIgh 50 a5 to keep it loose 

and free and well- 
heaped against the 
Dig te stems, (see diagram 
Pit ax on margin,) has to be 
mentioned. This 

method has promoted 

Plan the growth of plants 


ee Tre 
2 To, ep meone to a rcmarkable de- 
Channe. See as can be seen 


from the following 
statement :-— 


Ground surface Channel 


Channel all round 
With an auilet onthe 
sloping side 
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In the first seven sample plots the measurements were taken in 
February 1913 when this mode of cultivating the soil was not 
resorted to and also in October 1914, when their cultivation was 
going on for one growing season. The figures for sample plots 
8 to JO represent areas tended in this manner from the very 
outset. 

This method is the practical application to arboriculture of 
what is called “dry cultivation,” so much spoken of in recent years, 
It reduces the injurious effects of waterlogging in the rains by 
inducing the free circulation of air in the soil, and in the dry weather 
it serves to check evaporation, the moisture that rises by capillarity 
to the surface, from the lower layers, being unable to reach the 
surface owing to the medium being broken, it thus becomes avail- 
able for the roots of the plants. 

33. Officers of the Imperial Forest Service who have done a 
part of their practical training in the plains below the olden waddes 
in the grand Duchy of Hesse could recall to mind that the 
successful raising of new crops of oak and Scotch pine is largely 
due to the thorough and deep cultivation of the soil, which in that 
plain is dry and poor, and varies from fine-grained dune sand to 
coarse gravel, resting on a stratum of tertiary clay some 14 to 18 
meters below the surface of the ground. The exploited areas, the 
fellings wade being clear fellings, are first ploughed up with a 
surface plough and then deepened with a deep-going plough or 
grubber, Oak sowings or pine plantings are made in furrows one 
meter apart and these intervals are worked with the grubber for 
two or three years. 

Summe observers say that this method tends to keep the routs 
near the surface and consequently is harmful to the trees. Perhaps 
this may be the case where the soil is merely heaped up against 
the stem and then left undisturbed, but in the Telankheri Hill 
plantation the ground for a radius of one foot to two feet from the 
stems is loosened to a depth of several inches every time the heap 
of earth above ground is raked up. 

It is probable that when the roots outgrow the feeding 
capacity of the good soil put into the pit, they may meet with some 
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check, but the strength and vigour now put into the plants by this 
tending would increase the chances of their roots working down 
into the fissures in the rock, 


The cost of this method of tending is roughly Rs. 1,000 per 
annum, 

34. A Forester on Rs. 18 is in charge of the plantation. He 
is assisted by a guard on Rs, (2 and two 
watchers on Rs. 8 each. ‘The annual cost in 
round figures is Rs, 600. 


Establishment. 


35. The expenditure incurred from the 
beginning may be classified as under : 


Rs, Rs, 
(} Improvement and prepa. Construction of dams, waste 5,100 


Summary ef expenditure. 


ration of the soil, weirs, etc. 
Direct preparation of the soil, 17,647 
digging and filling of pits and 
trenches, inchiding cnst of 
black soil, ploughing, etc. 
Cost of tools and repairs 1,776 
—_ 24523 
(fi) Sowing and planting =... Sowing and planting, cost of a6 2,882 
collection of seed, maintenance 
of nurseries, ete. 
(iii) Tending .. Watering, weeding and other “ 8,124 
tending, including cost of fix- 
ing bamboo tubes. seasonally 
for watering. 


(iv) Protection... .. Fencing, including cost of gates, 6,629 
repairs, ete. 

Roads and paths ... te 162 

New buildings and repairs. . 35259 

Fire-protection eee 3I5 

Establishment... as 6,080 
16,445 
(v) Miscellaneous A se ~ 474 
Total ii 52,448 


36. The situation of the area in the middle of a station and 
the adverse factors of the locality are responsible for this high cost. 
The following details under the cost of direct preparation ‘of the 
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soil indicate the extraordinarily unfavourable conditions of soil and 
sub-soil that had to be contended with — 


Digging and refilling 1,393 trenches 9’ x 3’x 3 @ Rs. 2-4 each, cost Rs. 3.134 

Ditto 4,649 BxX2'x2'@ Re r-4qtors ,, 3559 6,193 

Ditto 458 pits 5X5 x5" @ Rs, 2-8 ” wo Long 

Ditto 126 ‘ds 4 x4’ xd? @ Re. 1-8 i a 189 

Ditto 770 ay 3'X3'x3' @ Re. 0-7 to bo ,, ee 47s 

Ditto 34,019 ag 2’ x2! x2" @ Re.o-2t00-3 ,, my Se AiBIk 

Ditto 1,456 A Ux x1 @ Re. 0-06 ” yo 45 

Making 105 mounds of black soil @ Re. 1-4 ae ge EBT 

Vloughing and hoeing strips... me i way ve 1023 
Raking and refilling 20,000 2’ cube pits, to correct subsidence, at Re, 0-0-9 

each oth sie a hs oe fe 1,125 

Total ae. 17,647 


37, The work of systematic renewal of failures and filling up 
of blanks will be completed during the current year, at the end of 
which the total cost is estimated to amount to Rs. 55,000 or 
Rs, 277 per acre. In future years only replacement of casualties, 
a little tending and maintenance have to be provided for, the 
annual cost of which will not exceed Rs. 2,000, but will diminish 
every year till in another 4 or 5 years it is expected to be about 
Rs. 1,000, which is a reasonable annual charge for the maintenance 
of a wood for the benefit of a large station. 

38. Plates 39 to 42 represent the present condition of the 
plantation in the places which were photo- 
graphed six years ago. The original photo- 
graphs were printed in the issue of the /udian Forester for 
January and February raro. Owing to the growth of the plants 
in the nearest rows the camera had to be slightly shifted from the 
points from which the original photographs were taken, but the 
objectives are the same. The photographs numbered 38, 39, 40, 
41 correspond respectively with the originals numbered I, 2,3, 4. 

There are at present 53,838 fully established plants growing 
in the plantation which gives a stocking of 272 stems per acre. 
Whilst the present corftition js more than an assurance of the 
success of the plantation, the stocking is sufficient for the natural 
increase and survival of the wood. 


Fature promise. 
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39. Though the value of fodder grass, which the area is 
capable of yielding for the Agricultural Department while the 
trees’ are growing up, is not less than Rs, 2,000 per annum and 
most of the trees grown are also valued for their timber, particu- 
larly in a place like Nagpur, the financial aspect of the scheme is 
not discussed. ‘The undertaking could not have attained even a 
fraction of the success, which it has attained, if it had been 
conducted only on commercial principles. It is also impossible 
to set down in terms of rupees, annas and pies, the hygienic and 
resthetic value of the plantation. 


THE USES OF FORMOSAN TREES. 


BY R. KANEHIRA, GOVERNMENT FORESTER OF FORMOSA (JAPAN). 

The Island of Formosa lies between 25° 30’ and 21° 40’ north 
latitude and 119° and 122° 10’ east longitude, It possesses an 
area of 13,890 square miles—nearly half that of Ceylon. The area 
of forest is estimated at 5,000,000 acres which is about 55 per cent. 
of the total area of the Island. About two-thirds of the forest 
area is inhabited by wild peoples. Topographically the Island may 
be divided into two parts, the mountain district and the plains 
district. The former is occupied by the central range of mountains 
which is almost entirely of paleozoic formation. 

This range extends from north to south, the highest peaks 
being often more than 12,000 feet in altitude and almost entirely 
covered by perennial verdure, In these mountains are located the 
so-called savage districts, The plains district lies mostly west of 
the mountains and is of alluvial formation, irrigated by many rivers 
and streams, and coimprises the most fertile and productive parts 
of the Island. 

Since the Island is located between the tropical and subtropi- 
cal zones and possesses very many high mountains, the climate is 
very varied, and the flora of trees and shrubs very rich, Formosa 
possesses some 3,325 species of plants, of which 600-700 are 
woody plants. 
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Of forest types represented in the Island, we may distinguish 
three, excluding of course the plains district and the summit grass 
lands, since the former is largely cultivated and the latter largely 
open meadows, These types are (1) ever-green broad-leaved 
forests, of some 3,000,000 acres ; (2) mixed stands of broad-leaved 
trees and conifers, of some 400,000 acres; (3) and finally, pure 
coniferous forests of some 670,000 acres. In economic value, the 
coniferous forests easily come first, in spite of their smaller area, since 
they produce large, straight and very useful timbers. The Formosan 
trees of highest economic value fall into three of the natural families 
of plants; (1) Conifere; (2) Cupulifere; (3) Lauracee, The 
Lauraceze inchides more than 50 species, the Cupulifere about 46 
species, while the Coniferie possesses only 24 species, though these 
fall into 14 genera, Examining into the geographical distribution 
of the 600 or so species of woody plants of Formosa, we get the 
tollowing interesting results :-— 


Endemic wes ct me 36% 
Chinese — — ne 23% 
Indo-Malayan $34 we 22H 


Japanese cies vay “19% 

From this it appears that the Indo-Malayan element is very 
strongly represented in Formosa. 

Notwithstanding the existence in Formosa of very rich and 
extensive forest, only an exceedingly small part offthe entire area 
has been subjected to any form ot forest utilisation, with the 
single exception of camphor manufacture. This is due not only 
to the fact that a large part of these forests is inhabited by savage 
people, but also because the whole region is very difficult of access 
on account of the steepness of the mountain sides, In one sense 
these conditions are fortunate, since if the forests had not been 
inhabited by refractory savages, they would probably have been 
largely destroyed under the Chinese régime. 

Refore the Island was ceded to Japan some 20 years ago, the 
only forest product was camphor, The production of camphor 
continues down to the present day, yielding one of the principal 
exports of Formosa, : 
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In olden days building materials (mostly Cuaninghamia 
sinensis) were imported from China, and ever since passing under 
Japanese control, the Island has been supplied with such materials 
by both China and Japan, that from the latter country consisting 
largely of Cryptomeria japonica, 

The Formosan Government has now established a Forestry 
Bureau and begun the systematic exploitation of the forests of the 
Island, so that ere long Formosa will be in a position to export, 
instead of importing, timber. 

The Formosan Government does not intend to limit its 
attention solely to the exploitation of the existing forests. Repro- 
duction and reforestation will reccive all necessary attention. The 
most valuable forest trees of all countries, which may be suited 
to our conditions, will be introduced heré and propagated. Even 
now more or less extensive plantations are being made of such 
trees as Dalbergia Sissoo, Albizza Lebbek, Pterocarpus spp., Tectona 
grandis, etc, At this time attention may be called to our very 
earnest desire to exchange seeds and seedlings of many of our most 
interesting and important trees, for those of other countries with 
similar conditions. In this matter, the writer places himself at the 
service of the Forestry Bureau of other countries. 

According to their uses, Forurosan trees inay be classified as 
follows -— 

I. TIMBER. 

(1) Building Timbers. 

Even at the present time we still use for building quantities 
of Cunninghamia sinensts and Cryptomeria japonica imported from 
China and Japan. However there are many important native 


species which can be used for these purposes as indicated by the 
following table :-— 


Albizzia. procera, Benth. Chamweyparis formosensis, AZaés, 
Areca Catechn, Z. ‘ obtusa, S. et Z., forma 
Bambusa stenostachya, Hack, formosana, Hay. 

Bischofia javanica, BZ. Cinnamomum Camphora, Nees et Zoe, 
Calophyllam Inophyllum, Z. » ——-Fetionlatum, Jay. 


Capparis formosana Hemsi, Cordia Myxa, Z, 


1916] 


Cryptocarya chinensis, enss?. 
Dendrocatamus latiflorns, Aferre. 
Ehretia acuminata, A. Br 
Eugenia formosana, Hay. 

1 Kashotoensis, ay, 
Evodia melicefolia, Bench. 
Gordonia anomala, Spreng. 
Keteleeria Davidiana, Beis. 

+» var, formosana, Hay. 
Lagerstroemia subeostata, Avehne. 
Liquidambar formosana, Hance. 
Macaranga Tanaris, dWuell, Arg. 
Machilus formosana, Hay. 
Kusanoi, Hay. 

»  Thunbergii, S, et Z. 
Mangifera indica, Z 
Melia Azedarach, 7. 

Michelia Compressa, Sarg. 
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Nauclea truncata, Hay. 
Palaquium formosana, Hay. 
Pinus Armandii, Franch. 

y, foxmosana, Muy. 
1» Massoniana, Lams. 

+ taiwanensis, Hay. 
Podocarpus Nageia, #. Br. 
Pometia pinnata, Abrs?. 

Premna integrifolia, £. 
Quercus glauca, Thund, 

y»  ternaticupula, Hay. 

yy Wraiana, Hay. 
Sideroaylon fermgineum, A. et 4, 
Sterenspermum sinicum, ZZance, 
Taiwania cryptomerioides, Hay, 
Thea shinkoensis, Hay. 
Trema orientalis, A/, 
Vitex heterophyla, Roxd, 


(2) Miscellaneous industrial implements. 


A great variety of native implements are made from Formosan 
woods, For these purposes the following species are commonly 


employed :— 
Bambusa stenostachya, Hack. 
Bauhinia Championi, Aenrh. 
Bischofia javanica, A/. 
Buxus sempervirens, Z. 
Calophyllum Inophyllum, Z. 
Capparis formosana, Hems/. 
Celtis formosana, Hay. 
Chamacyparis formosensis, Afats. 
+ obtusa, S. et 2 
formosana, /ay. 
Champereia Cumingiana, Merrill. 
Cinnamomum Camphora, Mees ct Esc. 
Diospyros discolor, Vid. 
Diplospora viridiflura, DC. 
Erythrina indica, Lam. 
Ficus insularis, Zig. 
a» nervosa, Hepne. 


forma 


Gelonium aequoreum, Hance. 
Gleditschia formosana, Hay, 
Helicia formosana, Hemsi. 
Heptapleurum octophyllum, Benth. 


Lagerstroemia subcostata, Koehne. 
Libocedrus macrolepis, Benth. 
Liquidamhar formosana, Hance. 
Maba buxifolia, Pers, 
Machilas Kusanoi, Hay. 

1 longifolia, 82. 
Mangifera indica, Z. 
Melia Azedarach, Z. 
Michetia Compressa, Sarg. 
Murraya exotica, Z. 
Myrica rubra, $. et 2, 
Nauclea truncata, Hap. 
Nephelium Longana, Cams. 
Paulownia Mikado, Ze, 
Photinia deflexa, Hemp. 
Phyllostachys mitis, Azo. 
Pistacia formosana, Mads, 
Podocarpus Nagica, 4. Br. 
Premna integrifolia, 2, . 
Psidium Guyava, Z. 
Quercus cuspidata, Zhi, 
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Quercus glanea, Thu, 
pseudomyrsinecfolia, Hay. 
ternaticupula, Hay. 


Sapium sebiferum, Roxd, 


Terminalia Catappa, /. 
Trema orientalis, B/. 

Wendlandia paniculata, DC. 
Zelkova acuminata, Plence. 


(3) Agricultural implements and tools. 


Acacia confusa, Merrill. 
Acronychia lanrifolia, B/. 
Actinodaphne pedicellata, 77ay, 
Aglaia formosana, “ay. 
Athizzia procera, Benth. 
Bambosa stenostachya, #/ack. 
Clausena Iunulata, Hay. 
Cleyera ochnacea, B/, 


Cinnamomum Camphora, Nees et Eébe. 


Diospyros erinntha, Cham, 
Engelhardtia spicata, #2. 

var. formosana, fay. 
Eugenia formosana, Hay. 


(4) Furniture. 
Acacia coniusa, Merrill. 
Bischofia javanica, B/. 
Dendrocalamus latiflorus, Afro. 
Evodia melicfolia, Benth, 
Fraxinus formosana, ay. 
Kleinhovia Ilospita, 2. 
Libocedras macrolepis, Benth. 
Machilus Kusanoi, ay. 


(5) Vartous wheeled vehicles. 


Acacia confusa, Aferrid/. 
Chameccyparis formosensis, Afa/s. 
Gleditschia formosana, Hay. 
Machilus Kusanoi, Hay. 
Michclia Compressa, Sarg. 
Nephelinm Longana, Cam, 


Fraxinus formosana, Hay. 
Gardenia florida, Z. 

Glochidion album, Jéueth Arg. 
Heptapleuram octophyllum, Benth 
Tagerstroemia subcostata, Avehne 
Michelia Cumpressa, Sarg. 
Phyllostachys mitis, &70. 


Quereus gilva, BU: 

y glauca, Thund, 

y.  pseudomyrsinefolia, Hay. 
Scolnpia crenata, Ces. 
Sideroxylon fermgineum, //, et A. 
Trema orientalis, B/. 


Melia Avedarach, 4. 
Michelia Compressa, Sarg. 
Nephelium Longana, Camd, 
Palaquinm formosana, Hay. 
Paulownia Kawakami, /to, 
Podocarpus Nageia, ®. Br. 
Thea shinkoensis, Hay, 


Quercus glauca, Thunb, 

» pseudomyrsinefolia, May. 
Schima Noronha, Rernw. 
Terminalia Catappa, 2. 

Ulmus parvifolia, Jac. 
Zelkova acuminata, /aitce. 


(6) Boats, rafts and their equipments. 


Acacia confusa, Merrild, 
Bambusa stenostachya, Hack. 

Celtis sinensis, Pers. 

Cinnamomum Camphora, Nees et Ede, 
Dendrocalamus latiflorus, Aazro, 
Liquidambar formosana, Hance. 
Nauclea truncata, ay. 
Nepheliym Longana, Camé, 


Pisonia excelsa, AV. 
Pistacia formosana, Afats. 
Pometia pinata, Forst. 
Querens gilva, Bd. 

+s glauca, 7Auad, 
‘Terminalia Catappa, 
Zelkova acuminata, Lance, 


{august 
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(7) Boxes, 
Alniphyllum pterospermum, Afaés. 
Alnus formosana, Afekinva 
Heptaplearum octophyllum, Beash. 
(8) Turnery. 
Bauhinia Championi, Bert. 
Heptapleurum octophyllum, Benth. 
(9) Bridges. 
Chamecyparis formosensis, A/a/s. 
obtusa, S. et Z, forma 
formosana, Hay. 


(10) Pegs or Poles, 
Pinus Massoniana, Zam. 
(11) Rathway sleepers. 


Pinus Massoniana, Lamb. 


(12) Coffins. 
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Pinus Massoniana, Lad. 
Sapium discolor, Mwell, Arg. 


Lagerstroemia subcostata, A’oehrte. 


Machilus Kusanoi, Hay. 
Pinus formosana, Hay. 


Natives are commonly addicted to the use of Cunninghamia 
stéiensis for coffins but the following native woods are also used :— 


Chamaecyparis formasensis, Afats. 
ry obtusa, SS et 2. forma 
formosana, Hay. 
Cunninghamia Konishii, Hay. 
Hibiscus tiliaceus, 4. 


(13) Ornamental woods. 

Acacia confusa, Mes rill. 

Bischofia javanica, #7, 

Cinnemomum Camphora, Mes et Ebe. 
Diospyros discolor, Wild. 

Helicia formosana, Mems. 

(14) Stock for Carvings. 

Bischofia javanica, BZ. 

Buxus sempervirens, £. 

Capparis Henryi, Avaés. 

Champereia Cumingiana, Merrill. 
Cinnamomum Camphora, ees et Zée. 
Diplospora viridiflora, DC. 

Gardenia florida, f. 

(15) Sheaths and Scabbards. 
Ehretia acuminata, A. Br. 
Heptaplearum octophyllum, Benth. 
Kleinhovia Hospita, Z. 


Ketelecria Davidiana, Reiss. 

var. formosana, Aay. 
Podocarpas Nageia, &. Br, 
Trema orientalis, B2. 


Libocedras macrolepis, Benth. 
Maba buxifolia, Pers. 
Nephelium Longana, Cand. 
Distacia formosana, Afats. 


Libocedrus macrolepis, Benth, 
Machilus Kusanoi, Hay. 
Murraya exotica, 2. 
Podocarpus Nageia, X, Br. 
Psidium Guyava, Z. 

Pyrus sinensis, Lindt. 


Mallotus moluccanus, A/wel?, Arg. 
Rhus semialata, Murr. 
Zanthaxylam ailanthaides, 6. et 2. 
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(16) Barrels or Tubs. 


Chamacyparis formosensis, Afats. 
{Cinnamomum Camphora, Nees ct Bbc. 
y» micranthum, A/ay. 

Ficus insularis, Avig. 

(17) Walking-sticks. 
Ardisia crenata, Xoxd, 
Areca Catechu, £ 
Cudrania javanensis, 7ree. 
Derris laxiflora, Benth. 
Diospyros discolor, Wi/d. 
Enonymus pellucidifolia, Hay. 

« (18) Toys. 

Brrens sempervirens, /. 
Cudrania javanensis, 7ree: 
Exewcaria Agallocha, Z. 

(19) Buays. 
Excwearia Agallocha, /. 
Ficus Wightiana, Wall. 
Heptapleuram octophyllum, Fenda. 

(20) Musicud instruments. 
Areca Cafechu, £. 
Bambusa stenostachya, Hach, 
Bisehofia javanica, BY. 
Buxus sempervirens, Z. 
Cinnamumum Campliera, Nees el Bbc. 
Cordia Myxa, Z. 

(21) Models. 

Under this head are included 


turing of native hats, shoes, ete, 
Acacia confusa, Merrill. 
Cratawa religiosa, Forst. 

(22) Clogs. 
Canarium album, AanescA. 
Cordia Myxa, /. 
Ficus Wightiana, Wall. 
Heptapteurum octophyllum, Benth. 
Hemandia peltata, Aeissn 

(23) Chop-sticks, 
Bambusa stenostachya, Hack. 
Diospyrus Lotus, Z. 
Euonymus pellucidifolia, Hay. 


faucust 


Heptaplenram ectophyllum, Bensa. 
Machilus Kusanoi, Hay. 
Sapium discolor, Afuel/. 
Zanthoxylum ailanthoides, 5. et Z. 


Lagerstroemin subcostata, Aachrte. 
Maha buxifolia, “ers. 

Murraya exotica, Z. 

Nephelium Longana, Cams. 
Pemphis acidula, Horst. 

Pistacia formosana, Bats. 


Liquidambar formosana, Hance. 
Myrica rubra, S. et Z, 
Paliurus ramosissimus, Zoir. 


Hibiscus tiliaceus, Z. 
Kleinhovia Lospita, Z. 
Mallotus moelueccanus, uel. Ang. 


Melia Azedarach, 4. 
Michelia Compressa, Sarg. 
Pandanus odoratissimus, Z. 
Phyllostachys bambusoides, 
Sterculia plalanifolia, /. 
Trema orientalis, BZ 


et, 


models for use in the manufac- 


Melia Azedarach, £. 
Sapium sebiferum, Koxd. 


Mallotus cochinchinensis, Later. 
Paulownia Mikado, /éo, 
Sapium sebiferum, ord, 

Stereospermum sinicum, Hance. 


Trema orientalis, 82. 


Nephelium Lit-chi, Cand, 
Phyllostachys mitis, R#. 
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(24) Charcoal and Firewoods, 
Most of the Formosan woods can be used for fuel but those 
most largely employed are Acacia confusa and Nephelium Longana, 


Others are as follows :— 


Alniphyilum pterospermum, Adaés. 


Alnus formosana, A/akino. 


Decaspermum paniculatum, As. 


Dodonea viscosa, 2, 
Erythrophieum Fordii, Of. 
Lagerstroemia subcosiata, Azedie. 
Leuerna glauca, Benth, 
Mangifera indica, 2. 

(25) Suoking pipes. 
Atlantia buxifolia, Of. 
Bambusa stenostachya, Hack. 
Capparis Henryi, Mars, 
Capsicum minimum, Aor. 
Cudrania javanensis, Zrec. 
Dendrocalamus latiflurus, Were, 


TH, SUPPLEMENTARY USEFUL PRobuCTS OF FoRMOSAN TREKS, 


Photinia deflexa, Aens2. 

a taiwanensis, Aiay, 
Psidium Guyava, Z. 
Rhus semialata, Arr. 
Styrax formosana, A/ats, 

+s suberifolium, 4, et 4. 
Symplocos spicata, Roxd. 


Diospyros Lotus, Z. 
Euonymus pellucidifolia, Hay. 
Lycium chinense, AZ/, 
Pandanus odoratissimus, Z. 
Phyllostachys nigra, Afunro, 


(1) Edible fruits and other food products. 


Anona reticulata, Z. 
4s squamosa, 7. 

Averrhoa Carambola, Z. 
Cajanus indicus, Spr. 
Carica Papaya, Z. 
Citrus Medica, Z, 
Cordia Myxa, Z, 
Cudrania javanensis, 7340. 
Dendrocalamus latiflorus, A/unre. 
Diospyros discolor, 1Vi/id, 

35: Kaki, Z. 

” Kusanoi, Zay. 
Eugenia Jambos, Z. 

ys javanica, Lawk. 
Ficus Aukeotsang, Aakino. 
Tuglans formosana, Zfay. 
Mangifera indica, Z. 
Myrica rubra, S. et Z. 

(2) Beverage. 
Abrus precatorins, 4. 
Cinnamomum nominale, Hay. 
Citrus Medica, Z. 

Ehretia buxitulia, Alecd, 


Nephelium Lit-chi, Camé. 
+ Longana, Camé. 
Palaquium formosana, Hay. 
” polyandrum, Hay. 
Photinia deflera, Hens/, 


Phyllostachys bambuscides, S. et Z. 


Pometia pinnata, Forse, 
Prnus Mune, S. et Z. 
vy persica, S. et Z, 
Psidium Guyava, Z. 
Pyrus formosana, Nawakand ct & 
>> Sinensis, Ziad. 
Rhodomyrtus tomentosa, Wight, 
Sageretia theezans, Brongne. 
Stereulia nobilis, 4. Br, 
Vaccinium bracteatum, sand, 
Zizyphus Jujuba, Lan. 


Psidiam Guyava, 4. 
Thea chinensis, Sins. 
Vitex urifolia 2.4 
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(3) Masticatories. 


Areca Catechuy Lr 
Cimnamomam nominale, Hay. 


(4) Medicaments and Potsons. 


Abrus precatorius, Z. 
Alocasia cucultata, Schor. 
Aloe chinensis, Baker. 
Areca Catechu, 2. 

Asarum macarantham, /ooh, 
Allantia buxifolia, Off». 
Berberis nepatensis, Spr. 
Blumea balsamifera, DC. 
Canarium album, Raewsch. 
Carica Papaya, Z. 

Cerbera Odollam, Gaer/i. 


Clerodendron inerme, Gaertn. 
i paniculatum, Zs 
Coriaria intermedia, Afais. 
Crataeva religiosa, Forst. 
Croton Tigliam, 4. 
Datura alba, Nees. 
Desmodium pulchellam, Bensh. 
Uhretia buxifolia, 2x2. 
Euphorbia antiquorum, Z. 
y— Tirucalli, Z, 
Evodia Roxburghiana, Bena. 


Fatsia papyrifera, Vert, 

(5) Ftbres. 
Alpinia spp 
Artocarpus incisa, Z.f. 
Rochmeria densiflora, J¥. ct st. 
Bombax malabaricam, DC. 
Broussonetia papyrifera, Fed. 
Cordia Myxa, Z. 
Didymosperma Englerii, Ward. 
Ficus retusa, Z. 
Hibiscus mutabilis, 2. 

>, tiliaceus, Z. 
Kleinhovia Hospita, 2. 

(6) Oils. 

Alcurites cordata, Stend. 


Bombax matabaricum, DC. 
Caesalpinia Bonducella, Heming. 
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Fi 
Piper Betle, 2. 


ns relisa, 1. 


Ficns retusa, 7. 
Hibiseus matabilis, 2. 
Iilicium anisatum, 2. 
Jatropha Cureas, Z. 
Leonurus sibiricus, S. 
Lysimachia simulans, Heis/. 
Mallotus japonica, A/mel/. Arg. 
»»  philippinensis, Afwe/. Arg. + 

Melia Azedarach, Z, 
Myoporum bontioides, 4. Gray. 
Nerium edorum, Soland, 
Paris lancifotia, Hay. 
Plumbago zeylanica, Z. 
Podophyllum pleianthum, Hance. 
Vortulaca oleracea, ZL. 
Randia dumetorum, Zaz. 
Scaevola Keenigii, Mahé. 
Tabernemontana coronaria, H/2/hd. 
Thevetia Nereifolia, Juss. 
Vitex Negundo, Z. 

» trifolia, Z. 
Zizyphus Jujuba, Lave. 


Morus alba, 2. 
Mura textilis, Wees. 

var, Tashiroi, Zay. 
Pandanus odoratissimas, 2. 
Sterculia platanifolia, 2. 
Thespesia populnea, Corr. 
Trachycarpus excelsa, H. Mendel. 
Trema orientalis, BA. 
Villebrunea frutescens, B/, 
Wikstrcemia spp. 


Calophyllum Inophyllam, Z. 
Chamecyparis obtusa, 5. et 2, 
Cinnamomum Kanehirai, Hay 


1916] THE USES OF FORMOSAN TREES 


Cinnamomum pedunenlarnm, Mees. 
Jatropha Cureas, 7. 
Ricinus communis, 6. 


(7) Wares. 


Rhus semialata, Afar. 
»» suecedanea, 7. 


(8) Resins. 
Eedysanthera utilis, Hay et A’aw. 
Euphorbia Tirnealli, £. 


(9) Lime. 
Cordia Myxa, Z. 
Tlex formosana, AZax. 


(10) Taunins and Dyes. 
Acacia cunlusa, Merri? 
Areca Catechu, £. 

Bixa Orellana, Z. 

Crateva religiosa, Forse, 
Cudrania javanensis, Z>¢c. 
Curcuma longana, Z, 
Dioscorea rhipogonoides, Ove. 
Elvocarpus decipiens, e:s/ 
Eurya japonica, 7Ans. 
Heritiera littoralis, Dryand. 
Iicium anisatum, Z. 


Sapium sebiferum, Ravd 
‘Thea biflora, Hay. 


Sapium scbiferum, Aoxé. 


Semecarpus vernicifera, Hay et Kaw. 


Trochodendron ralioides, S. ct 2. 


Lagerstrcemia subcostata, Aachne, 
Maesa procumbens, Aevsh. 
Mallotus philippinensis, Afvel/. Arg. 
Myrica rubra, S. et Z. 

Palaquium polyandrum, Hay. 
Pithecolobium dulce, Benth, 
Rhammnus formosana, Adz/s. 
Sapiumn sebiferum, Roxb. 

Schima Noronha, Reizev. 
Strobilanthes Aaccidifolias, Mees. 
Ternstroemia japonica, und, 


(11) Ftsh Porsons and Narcotics. 


Albizzia procera, Benth. 
Derris taiwanensis, Hay. 

(12) Cattle food. 
Broussonetia papyrifera, Pen/, 
Cajanus indicus, Spr. ‘ 
Macaranga Tanarius, Muedl, rg. 

(13) Perfumes, 


Aglaialodorata, Zour. 


Schima Noronhe, Reino. 


Meliosma rhoifolia, Afar. 
Psidium Guyava, 2, 


(14) Flavouring materials for tea, 


Aglaia odorata, Zour. 
Gardenia florida, 2. 
Jasminum odoratissimum, /. 


(15) Camphor and Camphor otl. 


Cinnamom Camphora, Mees et Bhe, 


Jasminum Sambae, 4:7. 
Michelia fuscata, AZ. 
»> longifolia, 27, 


Cinnamomum nominale, Hay, 
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(16) Joss-stécks, 
Libocedrus macrolepis, Bent, Mallotus japonica, A/we, Arg. 
Machilus longipaniculata, Hay. 


(17) Washing. 
Entada scandens, Aensh. Sapindus Mukorossi, Caerdn. 


Randia dumetorum, Zan, Trichosanthes muttiloba, A/fy. 


(18) Ornamental seeds, 
Abrns preeatorius, 2. Sapindus Mukorossi, Gaer/s 
Prunus persica, 5. Trachyearpus excelsus, Wend? 


(19) Pith paper. 
Pitsia papyrifera, Mend. 

(20) Cork. 
Quercus variabilis, Bl. 

(21) Brooms. 


Vecaspermum paniculatun, Zsa? Trachycarpus excelsis, 22, Hend/. 
Pheenix Lanceana, Mardin. 


(22) Hats, 


Pandanus odoratissimus, 2, 


BOMBAY FOREST CONFERENCE—COMPLETE VOLUME 
ANALYSIS OF TEAK FROM KIRWATTI JUNGLES. 
BY W. A. MILLER, DIVISIONAL FOREST OFFICER, WORKING PLANS, 
S.C, BOMBAY. 

1. At the last Conference it was mentioned that so far as was 

known no complete stem-analysis of teak had been made. I there- 

- fore thought that the experiments made this season in connection 
with the revision of the Working Plan for the jungles near Kirwatti 
would be of interest. 

2. The jungles lie on the eastern border of the Eastern 
Division, Kanara, near the Dharwar Pole Forests and were 
originally included as high forest in the Yellapur Above-Ghat Plan, 

3. The jungles, however, seem in quality to be somewhere 
between the high forest to the west and the pole area to the east 
and are not quite suitable for working as high forest. 
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Fig. 1. 
HEIGHT CURVE. 
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Fig. 2. 
o. ft. VOLUME CURVE OF AVERAGE TREE. 
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4. In addition, a large number of teak are dying, whilst others 
are becoming stag-headed. A modification of the usual coppice- 
with-standards was proposed, that is, the reservation of as large a 
number of standards as possible, combined with cultural operations. 
This really amounts to drastic cleaning or regeneration felling, the 
result of which will be to produce what may be called a two-storied 
high forest. e 

5. To determine the volume-increment of the teak, ten trees 
were cut and sections taken every ten feet, the first section being 
five feet from the ground, 

6, Five of the trees were sound well-grown trees of as large a 
girth as possible, the others were dead trees. 

7. The dead trees were taken so as to compare the results 
with the sound trees and find if there was any marked difference 
in the rate of growth. It was, however, found impossible to obtain 
any results from the dead trees owing to their being either hollow 
or the sap-wood having become so rotten as to render the rings 
unreadable. 

8. The results now given deal with the five sound trees. These 
trees yiclded 36 sections. In Plate 43, fig. 1, is given the curve 
representing the height-growth. This shows the height-growth 
divided into two well-marked periods, in the first the rate being 
at an average of about 14 feet per year and in the second 3 of a 
foot, ze. in the first period the rate of height-growth is four times as 
great as in the second. 

9. The end of the first period is probably the time at which 
the tree had no longer a single leading shoot but began to forma 
crown, In other words, the bole of the tree is 50 feet and the 
crown 20 feet, 

to. The next curve, Plate 43, fig. 2, shows the volume at different 
ages. This was calculated for each tree according to the method 
given in Schlich, Volume III, pages 83—88, branch wood being 
omitted. The chief point to be observed is the marked increase in 
the volume-increment between the ages of 35 and 45, ze.,as soon as 
the principal height-growth was completed. This is well shown in 
the curve showing the current annual increment (Plate 44, fig. 4). 
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tr. The curve in Plate 44, fig. 3, shows the diameter-growth 
at five feet from the ground. 

12. From the curve given in Plate 44, fig. 4, it is seen that the 
mean annua! increment culminates at about 70 years. Now this 
is the rotation of greatest volume which is generally somewhat 
below the financial rotation. Also on looking at the diameter curve, 
Plate 44, fig. 3, we find that a diameter of about 18 inches is reached 
in 80 years, This isa workable diameter for this class of jungle. 
The rotation may be therefore safely fixed at 80 years. 

13. From the results of enumeration it is found that the 
average number of trees of each size on a three-acre test plot on 


cach of the lines was—- 
—_—— 


3°—6". | 7°12". 'y3"—18". hs" and over. 


Line. | | 
I ‘ 24 28 10 H 2 
ist 18 34 7 | 4 
I 19 34 15 | 2 
Total 61 96 | 42 i 8 


14. Taking these figures, the possibility can be calculated with 
the aid of the curves in two ways: (1) Direct calculation of the 
yolume-increment for each class from the mean annual increment 
(2) Calculation of the volume of the whole growing stock and 
dividing by the age (Schlich, Volume III, page 92). 

The calculations are given below, trees below 3 inches diameter 
being omitted. 

(1) Increment for 100 acres calculated from the mean annual 
increment :— 


3°—6" average age 18 years x 100 x ‘08 = # = 54'2 
1920 


g’—12" gn 30 x 100% ‘2= = 2133 
13°18", 54 ex 00x 532 AE = 24793 
19° & over ,, » 80 4 > x 100 x 6= 2. $533 


Total — vee 568T 
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(2) Total volume of teak on 100 acres — 
6r 


3°-6" average age 18 years —[- x 100x118 = 1,220 
7" 12" >» 30» a x 100 x63 = 6,720 
13" —18" a BAO ay _ x 100 x 28°38 = 13,440 
19" & over 5 » 80 , = x 100x 50 = 4,444 


Total ... 25,824 
The whole area of the forest is 18,870 acres. 
From (1) the mean annual increment for the whole forest is 
18,870 x SBT _ 1107120047 — 1 67 200 cubic feet. 
100 100 


From (2) the mean annual increment will be 
824, 8,72,988 . 
18,870 x 25aS4 = 45 -eEe = 1,08,288 cubic feet, 


15, The average age is taken as 45 since, though the rotation 
is now 80 years, the trees in the class 19” and over will be over this 
age. 

16. From the above it appears that the mean annual incre- 
ment of teak for the whole forest is in round figures 1,00,000 cubic 
feet. 

17. Under the present plan the forest is worked through every 
24 years, the girth-limit being fixed at six feet. 

18, Now it has been shown that the rotation should be 80 
years, at which age the diameter is 18”, 72, 4’ 6” girth. 

19. Assume that the girth-limit is fixed at 4’ 6”, in which case 
the amount of timber extracted would be considerably more than 
with a six feet girth-limit. 

20. The total volume of the trees 19” and over now standing 
on the ground on 100 acres is 

$ x'100x 50= 4,444 cubic feet 


ze, for the whole forest 


18,870 x #44. = 8385-899 38 589 cubic feet. 


Now take a period of 100 years ; supposing that the fellings 
are made every 25 years, Ze. four times in the period. We may 
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assume that in 25 years there will be an equal number of trees in 
the class 19” and over to be felled, since the average age of the 
12"—18" class is 54 years, ze, in 25 years the average age will 
be 79. ; 

Four fellings will thérefore give a total output of 8,38,582 x 4= 
33,54,328 cubic feet. 

21. Now in too years the increment will be, in round figures, 
1,00,00,000 cubic feet, ze. three times the amount calculated for 
the actual fellings. 

22. It is therefore clear that under a system of high forest 
selection even when the girth-limit is considerably reduced the 
full possibility is not nearly worked up to and that this system 
is therefore unsuitable for this class of forest. The result theore- 
tically obtained above is borne out by the practical result of 
working. The best method of management seems to be that 
outlined above which will convert the forest into a series of even- 
aged coupes with an overwood of well-developed timber trees. 
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EXTRACTS. 


FORESTRY, 


It isa truism that with all its horrors war is a great stimulus 
of industry. It begins by ruining countless industries, but its 
course points out the weaknesses under which they had been 
pursued and the lines on which they may be improved. When 
therefore a war is of the kind which promises a lasting peace men 
return to industry with enlarged knowledge and are in a position 
to carry it further than ever before. We will not speak of the wars 
that connote mere devastation and rapine; they not only kill 
industries but the desire to revive them ; such wars are a thing of 
the past, the new civilisation will not have them, and perhaps we 
may be permitted to hope that with this great change in the objects 
of war we have taken the greatest step towards its extinction and 
the establishment of perpetual peace. Such remarks may appear 
to have no bearing on such a subject as forestry ; but let anyone 
read the paper by Mr. E. P. Stebbing on Forestry and the War 
presented to the Royal Society of Arts, and he will at once see 
that not only hada previous war acted asa great stimulus to 
British Forestry, but that the present one is likely to prove a fresh 
and greater stimulus, and not before it was badly needed. Two 
hundred and fifty years ago, after the civil war had helped to ruin 
most of the forests of Great Britain, the country became alarmed 
by the scarcity of oak for the building of its navy, and set about 
reforesting the land in a lavish manner. But when oak was no 
longer needed for ships the incentive to reforestation died out, 
and since then there has been steady depletion of British forests 
and not even a national policy of forest preservation. The result 
is that to-day Great Britain is one of the poorest wooded countries 
in the world. But she has been among the richest of forest lands 
and can again become so, with the limits imposed by agriculture 
and industry, if only forestry is restored to its rightful position 
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once again, and this position it is likely to take as a result of the 
critical situation created by the present war. This time it is not so 
much for its navy or for its merchantmen that the pinch of timber 
has been principally felt; it is for the arts of peace at home— 
its mining industry, its paper industry, its house-building—that 
timber cannot be obtained in reasonable quantity or at reasonable* 
prices. The country had grown accustomed to depend on foreign 
countries for these supplies, the war has prevented the supplies 
from finding their way to British shores even from neutral 
countries, except in dribbling shipments; and but for the help 
of the navy there might have been by this time a positive 
timber famine in the land, and the complete stoppage of many 
industries depending on timber. As it is, the small reserves 
in the forests have been encroached upon in a wholesale manner, 
making it clear that by the end of the war-period the percentage 
of woodland will be materially reduced from the insignificant 
figure of 4 percent. which now represents it. It may be added 
that private encouragement and such encouragement as could be 
given by enlightened societies, such as the Royal Society of Arts, 
have for long been given towards timber-growing, but the lack of 
a national policy has stood in the way and even defeated such 
efforts, the final blow having fallen when in 1866 the import duty 
on colonial timber was taken off. That even the science of forestry 
had ceased to advance became clear from the fact that the country 
could no longer produce the perfect timber of straight stems and 
free from knots it once grew, and that in consequence the market 
for British produce declined and British woodlands came in time 
to be considered Jess in the light of commercial stocks than as 
preserves for gameand landscape features. For industrial purposes 
imported timber began steadily to replace home produce, till in 
1913 the value of the imports had risen to £43 millions, a growth 
of £12 millions in five years. 

When, therefore, war broke out in 1914, Great Britain found 
herself almost wholly dependent upon foreign countries for timber 
supplies and was crippled for a period by the withholding of these, 
She was taught a valuable lesson and is likely to profit materially 
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by it. By encroaching upon reserves and by makeshift arrange- 
ments with her colonies and others she has, in a way, tided over 
difficulties, but at the expense of a huge rise in timber prices, while 
she is faced with the prospect of a huge shortage, even after the 
war is over, when the demand for timber, not only at home but 
in the devastated countries, will spring up enormously and prices, 
instead of falling, may be enhanced. Mr. Stebbing’s remedy for 
the situation at the close of the war embraces somewhat wide and 
drastic measures. He proposes combination among the Allies, 
State control over prices, a proposal to Russia to arrange at once 
for large fellings in such of her forests as are adjacent to suitable 
ports and placing the timber in depdts against the day of demand, 
the ear-marking of tonnage for the conveyance of such stocks, to 
advance money forthe initiation of these operations, and lastly, 
to lease from Russia for a period of years a large area, or areas, 
and work them ourselves, so that the coniferous timbers that 
country can supply may be obtainable at reasonable rates. The 
measures are of course practicable and likely to keep down prices, 
but there is at least a doubt that at a time when the crisis of the 
war is approaching, Great Britain, or any other country, would give 
them attention. Any scheme for setting the industry at [lome on 
a sound footing appears to us more likely to obtain a hearing, and 
it is therefore of more interest to note what Mr. Stebbing has to say 
on this point. According to his figures the area of mountain and 
heath land in England, Wales, Scotland and Ireland runs to 1634 
million acres, all of it bringing in at present a very poor return which 
may be put down at from a few pence only toa maximum of 2s. 6d. 
per acre per year. More than half this class of land is to be found 
in Scotland and a great part of it is of the kind that yields only 
a few pence per acre. What is being done regarding this unutilized 
land? Something of course, but so far chiefly in the way of 
reports and recommendations: we shall refer to one or two. In 
1909 the Royal Commission on Coast Erosion and Afforestation 
recommended the planting of nine million acres by the State, of 
which six millions were to be planted in Scotland, and the balance 
in England, Wales and Ireland. Nothing was done, except some 
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planting in Ireland. But in the following year a Development 
Commission was appointed which, so far as scheme-making goes, 
has done something important. For the first time this Commission 
has realised that forestry is a national and not a private concern, 
and if it succeeds in impressing this idea on the State we have 
some hope of a real advance in the scheme of reforesting the 
country. In its detail work there is also much to be commended. 
{n England the counties have been divided into natural groups 
each provided with a forestry adviser. In Scotland an advisory 
officer to the Board of Agriculture has been appointed and advisory 
officers in the west and east. In Ireland some land has been 
purchased and is being worked on the lines of a State Forest 
Department. The war has of course suspended active operations 
in all three countries more or less, but the Commission is by no 
means defunct. In England and Scotland it is working through 
the actual landowners, who are for the most part corporations, water 
trusts and large landed proprietors, by giving money advances 
and stipulating for certain conditions; and before the outbreak of 
war planting schemes had been begun on Lake Vyrnwy in North 
Wales, at Thirlmere, in Central Wales, in the catchment area for 
the Leeds water-supply, on the Talla catchment area of the 
Edinburgh Water Trust and on the Camps catchment area in 
Lanarkshire. Business men are beginning to see the possibilities 
in such enterprises, more especially since the rise in the price of 
timber has shown prospects of a better return on outlay. It may 
here be noted that the projects in hand are for the quicker growing 
timbers, mostly conifers, the stocks of oak are satisfactory and 
need only scientific conservation, One of the fallacies dispelled 
by the war and in fact one of those urged to excuse non-compliance 
with the recommendations of the Coast Erosion Commission is 
that men untrained in agricultural labour would be unequal to the 
labour required on forest plantations. The spade and pick work 
done on the battlefield has shown up this fallacy, and he would 
be a bold man who could now assert that men returned from 
trenches would fail under the exactions for hacking and digging 
in home forests. This, in fact, is the very class of labour for which 
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forestry work should now be started ; the supply will be plentiful 
and efficient and no better opportunity could possibly offer for 
commencing ona large scale. There are but three million acres 
of woodlands now in the United Kingdom while nine million 
acres more of afforestable land are waiting to be exploited, all of 
which could not be pul to any use more profitable than forestry. 
Were only 200,000 acres planted out annually, forty-five years 
would find the whole area utilized and the portions first planted 
already yielding an outturn, And all this work will have been 
accomplished for the comparatively small sum of, say, 440 
millions. 

All this raises the question as to whether with the enhanced 
prices ruling in Europe it could not be made profitable to send 
some of the more valuable timbers from India for use in the 
United Kingdom. Why go to Russia to lease forests when 
Government possesses the forests in India? The sea voyage from 
India is longer of course, but on the other hand labour is cheaper. 
India wants the appliances and cheap transport from the forests to 
the sea and these are directions in which reform must begin, It 
pays Germany well to provide special transport rates for goods 
intended for export, it would pay India equally well to send timber 
intended for British consumption at specially low rates to the 
nearest seaport. It might also pay shipping companies to reduce 
sea freights on such timber if a steady and large export from India 
be established. Some teak is already carried for use in British 
shipyards ; were the quantity doubled or trebled it might be carried 
for very much less. In any case the opportunity is offering and 
it is for India to rise to it. The 43 million pounds worth of timber 
imported into the United Kingdom in 1913 will probably rise to 60 
million pounds shortly. Is all this money to go into foreign hands 
without an effort on the part of India, a British Dependency, to 
carn some of it? The outlook is galvanising England itself into 
an active forest policy ; we hope the agitation will re-act on India 
and that the subject will form one for enquiry by the Royal Com- 
mission on Indian industries—[/ndian Engineering. 
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TREES CURE THEIR OWN WOUNDS. 

When a bullet or any foreign body penetrates a tree not 
sufficiently to kil! it, the wound cicatrizes almost in exactly the 
same way as a wound on the human body heals. If it did not, 
destructive microbes would enter and cause decay of the tissues. 

“Trees,” writes Henry Coupin in Mature, “are very well 
equipped for healing their wounds, and, more fortunate than we, 
an antiseptic dressing is almost automatically applied. As soon 
as the lesion has taken place the vegetable reacts to the wounded 
spot. lts breathing at this point is quickened, and at the same 
time protein matters are rushed to the scene. 

“Many plants are provided with secreting canals filled with 
more of less gummy substances, which are instantly poured out 
over the wounded surface and protect it. This is true especially 
of the conifers—pines, firs, etc-—of which the resin makes a 
swift and impermeable antiseptic dressing.” 

In trees that have little or no resin the wounded part turns 
brown. This is due to the appearance of a juice that seems to be 
a mixture of gums and tannin. And the cells of the tree start 
into activity, proliferating and filling up the cavity with new celis. 
Tf the wound be large, these take the form of vegetable cicatricial 
tissue, which makes a plug and remains as a scar. In the event 
that the wound be confined to one of the limbs of the tree, it not 
infrequently happens that the limb becomes dead and drops off, 
the wound healing and leaving the tree nowise the worse for the 
loss of the absent member.—[ American Forestry.] 


FOREST FIRE-FIGHTING, 


Quietly the United States Government has been developing 
towards perfection a fire-fighting organization that is the greatest 
in the world. Fram the stupendous mountain ranges of Alaska to 
the savannas of Florida, from the watershed of San Diego to 
the White Mountains, where the President has a summer home, the 
Government owns extensive forests that are in danger of fire at 
almost any time, but particularly during September. Each year 
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there are 6,000 fires to he fought and put out on these vast arcas. 
One of these may be but a smouldering log that has caught from a 
camp fire and sent outa tentacle or two into the ground brush. 
Another may be such a fire as raged in the tops of great forest 
trees in Iclaho in rgro and left a blackened scar 60 miles wide and 
200 miles long, and beneath the ashes of it the remains of 78 men 
who died In the fight for its control. 

The Forest Service has laboured for ten years to make its fire- 
fighting organization effective. To-day it is as well ordered asa 
military organization, as thoroughly drilled, and as thoughtfully 
prepared in advance of the coming of the foe. In those past ten 
years the Service has built 3,000 miles of road, 21,000 miles of trails, 
18,000 miles of telephone lines. It has established look-outs on a 
thousand mountain peaks and trained them into scientific observers, 
It has built networks of fire-breaks that are intended for the time 
when it may be necessary to turn the demon back upon himself, 
Every forest supervisor has his school for the training of look-outs, 
guards and rangers, That schoo] fights theoretical campaigns just 
as does the Army War College. 

The forest supervisor, as schoolmaster, sticks a tack ina map 
of the region for which he is responsible. There is a look-out 
attending this school whose station is nearest that tack. It is his 
turn to recite. He must tell what action he would take should he 
discover a fire in Lat location. 

He states that he would sight at the fire the instrument he has 
on a table top into which is built a map. Thus would he be able to 
draw a line on the map through his station and the fire. Then 
he would telephone to another look-out station calling the attention 
of .its occupant to the outbreak of the fire, That look-ont would 
also extend a line through his station and through the fire. He 
would tell the first look-out of the angle made by that line. The 
first look-out would lay the line down on his map. The point at 
which the two lines met would be the location of the fire. 

Then the look-out would call up the ranger cabin and inform 
his superior that there was a fire at the given point. His responsi- 
bility would have ended, 
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The schoolmaster then calls upon the ranger for a statement 
of what his action would be with a fire at this point in his domain. 
The ranger states that at this point there is heavy timber, that a 
draw leads up into a very valuable forest. It is a real emergency. 
The loss will be great if the fire is not stopped. It is a task too big 


for one or two men. 
He jumps on his horse and dashes to a settlement two miles 


distant. He hasan understanding with certain settlers, with a garage 
keeper and with a liveryman to come to his aid in case of an 
emergency. These are the members of his reserve army. In 
15 minutes he has twenty men in automobiles and is rushing for 
the scene of the fire. 

The flames are running like mad up the canyon. ire is one 
thing that runs faster up hill than down. The ranger estimates 
the speed of the fire and the length of time it will take his force to 
cut a break across a narrow place in a gulch two miles further up. 
Ile believes he can establish a gap that the flames will not leap before 
that point is reached. 

His men run with augers and begin boring holes in the great 
trees along the strip where the fire-break is to be established. Into 
these holes are thrust sticks of dynamite. It will cut a tree down 
quicker than it may be felled with an axe, With explosives a 
swatch is cut across the canyon. It is a crown fire, which is to 
say that it is raging in the tree-tops. If it does not jump to the 
tree-tops beyond the felled trees the ranger and his 20 men may be 
able to fight it back. 

But it does jump. The wind takes a brand across the gap 
and it ignites the tops of the trees beyond. The preliminary 
campaign has failed. The fire will get into the big forest. This 
converts the battle into a size which is beyond the force of the ranger. 
He rushes to the telephone and calls for help from the forest 
supervisor. 

This supervisor has worked out a means of co-operation 
between the rangers and guards of the different districts under his 
supervision, He begins the mobilisation of his forces. Over the 
telephone he is able to issue instructions that will concentrate 
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scores of trained fighters: These are to report at certain points 
and take charge of the work there. 

He has a highly developed method of getting great numbers 
of volunteer fire-fighters. The railroads are directly interested In 
putting-out all fires and will throw all available forces of workmen 
into the breach. Lumber companies are ina similar position. 
Labour agencies near by have been arranged with and send out calls 
for men who will work at fighting fire. There are warehouses near 
by, owned by the Government, and in which are stored hundreds 
of kits of tools and provisions for men. ‘The volunteers are supplied 
with these and placed under the command of the rangers at various 
points. Volunteers may be rushed by special trains from the 
nearest cities. Ten thousand men may be mustered in a day or 
two for the fighting of this fire demon. 

This entire campaign may be fought at the rangers’ school, It 
may be necessary at any moment to actually fight it in some of the 
great forests of the West. 

But the campaign of fire-prevention is pursued with no less 
determination, and throughout the year. The laying down of a 
forest ground plan of breaks, trails, telephone lines, look-out stations, 
and such is but a small part of the prevention work. Much of 
it is educational. 

There is a campaign, for instance, which has as its object 
bringing the man who goes into the woods to a proper appreciation 
of his responsibility. At first the Forest Service used warnings 
that were threats. The Jaw assessing fines and imprisonment was 
quoted. Later it was decided that a threat was unpleasant, and 
therefore had no place in vacation land. Psychologically, said the 
authorities, a threat arouses antagonisms, Let’s be pleasant about 
these warnings, So now they are putting up signs which read 
something like this :—~ 

“ Going hunting ? Well, watch the matches.” 

“Did you put out your camp-fire ?” 

“Don’t burn up the forest.” 

There are admonitions to be careful at all the waterholes, at all 
the camping places, The rangers have even built foolproof fire- 
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places at certain camps, out of which fire carinot get into the waods 
The literature which tells where to hunt also carries the first 
warnings and information as to how danger may be avoided, 
The tobacconist at the resort hotel is furnished with slips for 
distribution containing information and fire warnings and on the 
opposite side of which he may print his own advertisement. There 
is the ever-present but pleasant warning of the danger that 
lurks in the reckless use of matches and neglect of camp fires— 
FREDK. J. (fASKEN in “The Fireman's Herald’—[/udian kngi- 
ueering.| 


LAC CULTIVATION IN THE KARAULI STATE. 


The Report on the Administration of the Karauli (Rajputana) 
State for 1913-14, covering the period from Ist September 1913 
to 31st August 1914, has recently been issued, and from it we 
extract the following passages relative to the lac industry :— 

As mentioned in the last year’s report the State Forest Officer 
and Inspector of Forests having been trained in Jac cultivation 
at the Pusa Agricultural Research Institute, it was contemplated 
by the Durbar to carry out experiments in lac cultivation in the 
State during the year under report. With this object in view a 
maund of Kusumb brood lac was obtained from the Rewah State 
Forests at Umaria ata cost of Rs, 30, and the services of Mr. 
C. S. Misra, B.A., First Assistant to the Imperial Entomologist 
of the aforementioned Institute, were secured for a month, so 
that the operations might be carried out with bis advice and under 
his superyision. : 

The one maund of brood lac, consisting of 800 sticks, was 
brought from Umaria to Karauli on the 15th November 1913 by 
the Forest Officer and Mr, C. S. Misra, who had visited the place 
for this purpose. Mr. Misra took great pains in examining the 
localities selected by the Forest Officer for starting the Jac cultiva-’ 
tion. From the 16th to 21st November he examined all the 
Rundhs and Forests lying within a radius of ten miles of Karauli 
town, and prepared an elaborate note containing many useful 
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and valuable suggestions relating to lac cultivation in the State 
Forests for which the Durbar are exceedingly indebted to him. 
784 sticks in all were put on various trees in different localities 
approved by Mr. Misra,as shown in the following table, the 
remaining sticks being either crushed or otherwise soiled during 


transit. As the sticks were cut at Umaria on the roth November, 
and from these the larvae began to emerge on the 7th December, 
the work was taken in hand on the 8th December. 
Number 
Dates. Localities, Description of trees. | sh, 
put on. 
Rundh Kalan. 
8th and 9th December | Bed of river Bhadraoti| Ber (a) trees 0... 127 
1913. 
Palas (2) trees at 65 
In Boringa .. | Palas and Anjeer (¢) ... 52 
On the banks uf ihe | Ber trecs 38 28 
river. Bilas trees os 49 
In Lohari Gadhar ... | Palas trees - 59 
. Pundk Kakardab. 
roth and iith December | In Bhanwar below Serk ; Palas trees oo 190 
3983. Dhay- | Ber trees ane 36 
Siris (@) trees os 4 
i Kaair (¢) trees, i 4 
Tn Bilai v | Palas trees ais 20 
In Khoh Nimbheara... | 2 Kusumb (/) trees 150 
Total i 784 
————— 


It is to be regretted that the experimental operations did not 
prove more successful. It is reported that the failure was chiefly 
attributable to the following causes :— 

(1) As fatty incrustations always suffer if exposed to hot 
winds, a considerable quantity of lac insects was destroyed by the 
hot winds, which continued to blow during the months of May 
and June, more especially on the 29th May, when the temperature 
rose to 112°, 
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(2) Many of the branches of the trees inoculated with lac 
insects were destroyed by monkeys. 

(3) A number of branches of trees on which lac insects had 
been put were unwittingly cut down by cattle-owners and wood- 
cutters, who were severely dealt with, but their foolish action had 
destroyed the cultivation from the healthiest trees situated in very 
suitable localities, and the damage thus done could not be made 
good, 

The experiments have not caused expense, as will be seen 
from the following table :-— 


Expenses— 
Price of Kusumb brood lac 
Railway freight, cte. 


Total ee qo o 0 

Trice of brood lac obtained in July 14 ° 
Freight, ete. 5 8 6 
Total os 19 9 6 

Grand Total 59-9 6 

Tncome— 

Income from sale proceeds ... oe 5615 0 
Balance to be made good... a8 aS 210 6 
Total ‘ 599 «6 


The results of the cultivation of brood lac obtained in July 
1914 will be mentioned in the next year’s report. 

" The Durbar acknowledge, with thanks, the timely assistance 
and advice given by the Principal, Agricultural Research Institute, 
Pusa, and the First Assistant to the Entomologist, Mr. C. S. Misra, 
in the introduction of lac industry in the State. Though the first 
attempts may not be successful it is hoped that good results may 
eventually be obtained.—[The Indian Trade Journal.| 
Norm.— 

(a) Ber—Zicyphus sp. 

(8) Palas—Butea Srondoca. 

(©) Anjocr—Fiens sp. 

(2) Siris—albiszia sp. 

(e) Khair—Acacia Catechu. 

Y) Kusum—Sedteichora trijuge. 
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FOREST RESERVATION IN BURMA. 
BY H. W. A. WATSON, I.F.S. 
The question of laying down and putting through a strong policy 
for future reservation with the object of taking in all areas 
capable of procuring marketable tiinber that are 
unsuitable for permanent cultivation 
and checking the invoads of 
the taungpa-cutler. 

A glance at the map of most forest divisions in Burma shows 
a number of forest reserves of various sizes, and that, these reserves 
are, for the most part, more or less remote from the more populous 
parts. 
The chief reason for the former appears to have lain in the 
suspicious attitude of the authorities to reservation and, for the 
latter, to the boundaries being thrown back in deference to the 


wishes of the villagers. 
Moreover, owing to the valuc of teak overshadowing that of 


all other species, it is only in recent years that reservation in the 
interests of the latter has received serious consideration. 
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2. In throwing back the boundaries of the reserves in deference 
to the wishes of the villagers, we certainly have not considered the 
best juterests of the community. 

In accessible areas the throwing back of the boundary has 
resulted, so far as the excluded area was concerned, in the removal 
of all marketable timber by the trader and the serious depletion of 
the immature stock by the wasteful use of the villager. Superim- 
pose a trade demand for firewood and areas, that were at one time 
capable of producing marketable timber, are in a couple of decades 
reduced to wastes that are only reclaimable at an enormous outlay. 

What the result of excluding forests in deference to the 
wishes of the villagers has been is emphasised by the fact that it 
is now necessary to seriously consider the question of forming 
village forests, 72. within a generation the villagers and traders 
have squandered the resources of the accessible areas. 

3. Totum to the damage by taungya-cutting tribes, little 
serious effort has so far been made to check their inroads. 

The area that has been notified in which taungya-cutting is 
prohibited is comparatively negligible and action on these lines 
only tends to concentrate their efforts elsewhere. 

The constant pressure of trans-frontier taungya-cutting tribes 
is a very serious menace. Large areas of higher evergreen and 
pine forest have been reduced to grass wastes and in the lower 
levels their depredations have resulted in large areas being overrun 
by creeping bamboo to the extinction of tree-growth. To classify 
the remote hill forests as permanently inaccessible is an easy way 
of begging the question. 

We know little about their economic possibilities and are apt 
to forget that our prehistoric methods of timber extraction are 
susceptible of vast improvement. Timber transport by airship, a 
century hence, is no wilder an improbability than was wireless 
telegraphy a century ago, and while forests may be destroyed 
within a generation, it takes many generations to replace them. 

4. The Forest Officer in the past was, to a great extent, com- 
pelled to take too narrow a view, but this view is broadening and 
the same process of evolution has lessened the suspicions with 
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which the civilian authorities formerly regarded our operations. 
In the past we were compelled to reserve in patches and to exclude 
much of the accessible areas. 

Should we continue in the future to allow, without protest, 
what remains of the unclassed forests to be turned into itreclaim- 
able waste, we shall justly lay ourselves open to the reproach of 
future generations, 

5. AAs a result of our past policy, the less accessible areas are 
reserved to a great extent and the more accessible steadily 
deteriorating, though burdened with troublesome regulations, made 
in a vain effort to stay their ruin and impossible to enforce 
efficiently. 

6, The only remedy for this state of affairs appears to lie in 
the reservation of all tracts capable of producing timber or fuel. 

Tn carrying out this reservation all lands suitable for perma- 
nent cultivation should be excluded and definite areas should be set 
aside for such communities as must exist by taungya cultivation. 

The settlement might be by townships, or any other suitable 
unit, and should be carried out on broad-minded lines. ‘To begin 

. with, unnecessary bogies, such as that relating to the use of fire in 
areas unlikely to be brought under fire-protection, should be elimin- 
ated from the proclamation. We should also revise our ideas on 
the subject of what constitutes trespass by man and beast and 
modify the ruling, limiting the exercise of rights to the number of 
houses actually inhabiting a village at the time of settlement. 

The area, within a reasonable radius of habitations, should be 
reserved for management mainly as communal forests, the original 
inhabitants getting their produce free, and provision being made 
for immigrants, being so far as possible provided for at privilege 
rates. The profit on the management of such communal forests 
should be utilised for the benefit of the villages in their vicinity. 

It should not be considered trespass by man or beast to stray 
within a reasonable distance of a right of way. Above all, the 
necessity tor dealing with unimportant technical offences in a 
broad-minded way should be impressed on Divisional Forest 
Officers, 
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7. The principal arguments that will be adduced against 
action on these lines are— 

() The liability of the ignorant villager to oppression by 
the local forest subordinates. 

This argument is frequently adduced in a vague manner. 

There are many villages in exclusions surrounded by reserves 
that have to depend for all their requirements in the shape of forest 
produce from these reserves. If subject to undue oppression, the 
position of the inhabitants of such villages would be intolerable 
and they would migrate elsewhere. I have always found the 
inhabitants of these enclosed villages contented and independent. 
Certainly the inhabitants of the larger groups of villages are not 
so unsophisticated as to tolerate oppression. 

If, however, this argument is considered serious, the remedy 
would seem to lie, in the case of portions of reserves managed 
mainly as communal forests, in vesting either the senior headman 
ora responsible elected representative of the community with the 
position of forest subordinate. 

(i7) That the Forest Department is not sufficiently staffed 
to manage the increased area of reserves. 

The remedy for this rests with Government. Under our 
present system of management undue stress is laid on revenue 
production to the exclusion of local interests. A 60 per cent. actual 
profit is expected from the forests instead of a legitimate 33 per cent. 
Whatever increase of staff is requisite will doubtless be provided 
in time if the matter is properly represented. We must, moreover, 
bear in mind that our subordinate staff is progressing both in 
capacity and in morale and that by abolishing the unclassed forest 
in favour of reserves we concentrate our energies on one group, 
waste land subject to few or no restrictions being substituted for our 
present unclassed forests with their numerous rules and regulations, 
Some very simple scheme of management will suffice for the 
areas to be worked as communal forests and by giving the village 
headman some authority in the management we increase his 
prestige and enlist his co-operation. The main point is to confine 
the operations of the trader to areas where they will not 
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interfere with the satisfaction of the legitimate demands of the 
villagers. 

8, The question of allotting adequate areas to the taungya- 
cutting communities will undoubtedly present difficulties. Even 
employing the liberal formula, 772. number of households multiplied 
by average area cultivated per houschold, multiplied by average 
rotation, and doubled to allow for land that is unsuitable for 
taungya-cultivation, judging by past experience it will be found 
that the communities, if left to themselves, will largely squander the 
resources of their areas in little over a generation, owing to their 
improvident patchy methods of cultivation and the unrestricted 
use of fire, 

A visit to the south-west part of the Southern Shan States will 
show that, in cases of congestion of population, the taungya-cutting 
communities have adopted one of the following alternatives :— 

(2) Terraced cultivation. 
() Burning of the soi] mixed with cow-dung. 
(42) Fire-protection. 

This last is particularly interesting and has been in force on 
their own initiative in the case of some of the Karenni tribes for 
many years, Experiments as to the best methods of taungya- 
cultivation, where the area is restricted, might, with advantage, 
receive the attention of the Agricultural Department. 

The solution will probably lie largely in fire-protection, combined 
with a division of the area into blocks to correspond with the 
number of years in the taungya rotation. This solution, when 
arrived at, should be enforced by law. 

9. It seems obvious that only by some such system of univer- 
sal reservation of all forests of value can the present waste be 
stayed and the declared policy of Government, as laid down in 
Circular No. 22F., dated roth October 1894, be carried out. 

No system of reserving patches as fuel and fodder reserves 
will suffice to meet the growing demands of local communities, 
A perusal of the literature on the subject shows that past efforts in 
this direction have proved futile, 
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to. By systematically taking action we resolve the classifica- 
tion of Government land into— 

(2) Reserved Forests (Commercial and Communal). 

(#2) Waste land of no commercial importance, including 
absolute waste and areas abandoned to the taungya- 
cutter, 

In the case of the latter group, it may be necessary to accord 
some protection to trees along roads, streams and within municipal 
areas ; but otherwise, these should be abandoned absolutely. 

11. If these views are accepted, the most urgent townships or 
other units should be taken in hand without delay and in divisions, 
where further reservation is urgent, instead of adding the customary 
patch, the whole township concerned should be notified and dealt 
with, Wholesale reservation at one time will be found less 
disturbing to the villagers than the addition of patches at intervals, 

12, To conclude, it would seem that it is the duty of the 
Forest Department to represent strongly and continually the great 
waste of the forest resources that is going on and to press for 
remedial measures. Should Government not see’ its way to 
legislate for these, the responsibility no longer rests with the Forest 
Department. The longer the delay, the greater the stretch of 
irreclaimable land that will accrue and remain as a reproach to the 
administration. 


NOTE ON FOREST POLICY IN BURMA. 
BY J. W. A. GRIEVE, LFS, 


A very large percentage of the Province consists of ranges of 
low hills and valleys, which are, owing to their steepness, want of 
soil and so forth, usually unfit for the production of permanent 
field crops. A large proportion of these areas has already been 
taken up as reserved forest, but much still remains as so-called 
unclassed forest, that is, waste land, often uninhabited, or at most 
containing a few scattered villages, It is with these “Unclassed 
forests” that this note is more immediately concerned. Apart 
from conditions of climate or other local peculiarities which must 
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be dealt with on their merits, it may be safely laid down as an 
axiom that the interests of a country will be best served by 
producing from cach class of soil that crop which will bring in 
the largest permanent return. Many of these unclassed forests 
contain much valuable teak, while a still greater number contain 
timbers which only require to be placed on the market at a reason- 
ably low cost to ensure their ready sale at remunerative rates. 


It is, therefore, obvious that they will eventually prove a very 
large source of revenue to the country, and as such should be 
preserved against destruction : for it is inconceivable that in such 
broken country any known crop could profitably replace the forest. 
The factor most urgently required for their development, as for 
that of the country generally, is an increase in the labouring 
population. To secure this object, and at the same time to utilise, 
to their fullest extent, the vast sources of forest capital contained 
in the Province, must be the key-note of whatever Forest Policy 
is ultimately adopted in the country. These unclassed forests are 
gradually being examined with a view to their reservation, but owing 
to the ludicrously inadequate staff of Forest Officers in Burma, pro- 
gress in this direction is necessarily extremely slow. Under present 
conditions, villagers are given every inducement to settle in such 
areas. They can take up any land and cultivate it as they please. 
Some form of taungya cultivation is usually practised. In forming 
forest reserves, the practice is to exclude a very considerable area 
of land usually incapable of carrying any permanent crop other 
than forest, in order that any existing village may obtain its 
domestic requirements free without entering the Reserved forest! 
That such a policy can exist, gives one furiously to think! We 
take up enormous areas of reserve, which contain millions of 
tons of unsaleable material of the kind required by the population, 
and we prevent that population from using it, On the other hand, 
we deliberately give over to the villager large areas of ground 
unsuited to the production of any crop other than forest with the 
knowledge that, in the course of time, he will render theny unfit 
for any purpose whatsoever, including the production of the-very 
material, the supply of which the land set aside to provide? ‘Tt 
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therefore appears obvious that the reserved forest does not usually 
attain the object described in paragraph 2 of Appendix V of 
the Indian Forest Code, 7th edition, which defines the objects of 
administration of State forests, any more than does the permission 
to destroy certain areas of unclassed forest permanently provide 
for the supply of the domestic requirements of the villager. There 
can be no doubt that such a policy is inherently a bad one. Owing 
to the vast areas still unpopulated, its evil effects are so far 
negligible, but with any marked increase of population a day 
of reckoning will be bound to come. Every village will be 
surrounded with an area of unproductive scrub and will eventually 
have to seek its requirements from the Reserved forests. What 
is wanted is a system by which all land, which can only profitably 
support a forest crop, would be permanently set aside for that 
crop, provision at the same time being made for the wants of a 
labouring population sufficient to work it. It is a recognised fact 
that tea, coffee, rubber or any other agricultural estate, must have 
a sufficient labour-supply conveniently situated to work it. In 
the case of forest estates, which cover enormous areas, this is even 
more essential, and the obvious method of providing it is by 
means of forest villages situated at convenient intervals through- 
out all reserves. 

The lines, on which such villages are run, vary greatly with 
local customs and peculiarities, but the main principle is, that the 
villagers are given land to cultivate free of charge or at a very 
low rent, and free forest produce for all domestic requirements, in 
return for which they give so many days’ labour on forest work 
free or at reduced rates. They are exclusively under the Forest 
Department who, of course, are responsible for the carrying out 
of the ordinary laws of the country. The villagers are given 
cultivation sufficient to produce food for their own consumption, 
and during the period when no field work is possible they do all 
the road work, thinnings, fire-protection and so forth, for payment 
as may be agreed upon. Moreover, in the forest village lies the 
solution of the much-vexed taungya question. The taungya- 
cutter is like a forest fire-—he is a bad master. but, under control, 
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he is the best ‘servant the: forest can have. Large permanent 
villages are of less use than those which can be moved from time 
to time to different work centres, and it ought to be possible, by 
means of some system of controlled taungyas, to effect the planting 
up of the whole forest at a minimum cost, and in such a way that 
by the end of the rotation, the first year’s plantations should be 
ready for felling over again with the subsequent repetition of the 
taungya process. That this is an ideal that will take many years 
to work up to must be admitted. The enormous tracts of land 
still remaining unsettled, the incorrigible laziness of the Burman, 
and the corruptness of the subordinate staff are all factors that 
militate against the successful working of such a scheme. Greater 
even than any of these is the want of controlling staff Until 
this is remedied, little or no progress in forest development can 
be expected, and for so long will the colossal wastage of forest 
capital of, perhaps, the finest forest property the world can show, 
continue. The war has of course set things back in these as in 
most other respects, but it has not been responsible for what must 
be held to be a wrong policy. Prompt measures to revise this at 
least can be taken. The longer it is put off, the greater will be 
the destruction of forest capital, the larger the denuded areas which 
tend to become worthless and the greater the inconvenience to the 
settled population. That the forest staff is now ‘numerically 
insufficient to deal with the areas already under its control is 
no argument against the preservation of valuable forest from 
destruction. The other branches of Government Service are equally 
short-handed and consequently equally unable to administer these 
tracts. On the other hand, the idea that a résérved forest is an 
area hermetically sealed against the supply of all local demand 
or against the ingress of the labouring population it so urgently 
requires, must he thoroughly grasped hy forest offictal arid villager 
alike. 
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PRIZE-DAY, FOREST RESEARCH INSTITUTE AND 
COLLEGE, DEBRA DUN. 


The Annual Prize-Day of the Provincial Service Class was 
held on the roth July at the Forest Research Institute, Dehra Dun, 
in presence of Mr, Hart, Inspector-General of Ferests. 

The proceedings were opened by Mr. B. B. Osmaston, who 
read the following report :—— 

“Mr, HART, GENTLEMEN, 


The Members of the Provincial Service Class who are now 
about to leave us are the third batch trained under the new con- 
ditions. 

The class is a small one, consisting of eight men only. 


Their course of studies has extended over full two years, 
during which period, in addition to lectures in the class room, they 
have spent 14 months on tour, including two in South India. On 
these tours practical instruction was given in Engineering, tree- 
marking, Sylviculture and the framing of Working Plans. 

I am glad to be able to say that the class, as a whole, is the 
best we have had. 


Even the man at the bottom of the list has succeeded in getting 
70 per cent. of full marks, and the top man has got the very 
creditable total of 82 percent. Four out of the eight have got 
more than 75 per cent. of full marks, thereby obtaining « Honours” 
and the rest are awarded the ordinary Pass Certificate. These 
good results are no doubt largely due to intelligent and sustained 
application, but also partly to the fact that owing to the smallness 
of the class, the Instructors were able to give the students an 
unusual amount of individual attention, 

The conduct of the students has been good, 


Their health, on the other hand, has not been quite satisfac. 
tory. 


The members of the class have all shown considerable keenness 
at games, but with a single exce 


i ption, they have not greatly distin- 
nuished themselves in this line.” 
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The following is the list showing the order of merit and the 
winners of the various prizes :— 

CERTIFICATES. 
1. Sochindra Nath Mitra (Bengal). 
2. Muhammad Abdul Hafiz (Madras). Honours 
3. Rajendra Nath De (Assam). Certificates, 
4. Anil Kumar Adhikari (Assam), 
5. Jai Krishan Nanda (Kashmir). ; 
6. Troilokyanath Hazarika (Assam). Ordinary 
7. Puranic Krishnaswami Rau (Mysore State).{ Certificates. 
8, Roland Harry Mitchell (Madras). 


MEDALS AND OTHER PRIZES, 


Gold Medals.—For Honours Certificates, 

Hill Memorial Prize (best in Sylviculture)—S, N. Mitra, 

The Indian Forester Prize, For general proficiency.—S. N. 
Mitra. 

The Hon'ble Member's Prize. Most promising studeut.—., N. 
De. bo 

Inspector-General of Forests’ Cup. Best all-round athlete 
among outgoing students,_R. H. Mitchell, 


Silver Medal, (Forestry) «. MLA. Hafiz, 
Do. (Botany) s. S.N. Mitra, 
Do. (Surveying) w. AK, Adhikari. 
Do. (Engineering) . RON. De 


Championship Cup. Winner of most events in the athletic 

sports (all four classes)—R. H. Mitchell. 

The certificates and prizes were distributed by Mr, Hart, after 
which he gave the students the following address :— 

“STUDENTS OF THE PROVINCIAL SERVICE CLASSES, 

In the first place I have to say a few words to those of you who 
have now completed your training and are leaving the Pescarc!, 
Institute, I am glad to hear such a good report from the President 
about you. None of you have failed to obtain a Pass certificate 
and the proportion of Honours men is unusually high, You have 
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evidently worked hard and well and, in addition, have been fortunate 
in that, being a small class, it has been possible for your Instructors 
to give you more individual attention than usual. 


This is probably the last year in which the Provincial Service 
students will have their prize-day in July. In the first place, the 
finish of the course at this time of the year means that the final 
examinations are held at about the worst season of the year and 
this is hard both on the students and on the staff. Then, as long 
as we have the Ranger class with us, it scems desirable that there 
should be one joint prize-day for all the students of the Institute 
and College combined and not two separate functions, neither of 
which has been a very impressive ceremony of late years. So 
next year we intend to have a combined prize-day at the end of 
March. This will necessitate curtailing the length of the Provincial 
Service course for the years 1915-17 and 1916—18 to 21 months, 
which is unfortunate but cannot be helped. 

It would not be quite true to say that every one of you has 
received a prize, but still I think it must be admitted that for so 
small a class the number of prizes given is large. Among these 
prizes were four valuable gold medals, In this matter your succes- 
sors will not be quite so fortunate as you have been. The Board of 
Forestry considered this question at their mecting held last March. 
They decided that in future only one gold medal should be given 
to the man who holds the first place at the end of the course of 
training, provided that he also obtains an Honours certificate, and 
I think I may say that the Government of India are likely to 
accept this recommendation. You must not think that in making 
this proposal the members of the Board of F. orestry were guided 
by tedsons of economy only. They thought that gold medals -were 
becoming a little too common and that it would be a much greater 
honour to be the one gold medallist of the year than to obtain a 
gold medal under present conditions. The student who secures the 
gold medal under the new rule will be a marked man throughout 
his service to a much greater extent than the holder of a gold 
medal is at present, 
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As a class you have done exceptionally well at the Institute, 
and I hope that you will all continue to work hard and honestly 
during your service in the department. If you do, you have 
excellent prospects ahead of you; but you must remember that 
those prospects depend on your future work in the jungles and not 
on the work, good though it is, you have done in the course of your 
training. 

Those of you who remain with us either for one or for two 
years more will have the advantage of living under pleasanter con- 
ditions than your predecessors during the time you spend at Dehra 
Dun. Through the energy displayed by the Executive {ngineer, 
Mr, Jones, the new buildings are now ready for occupation and you 
will all live together in comfortable well-found quarters. By next 
year you will have a fine playing field of your own with ample 
room for cricket, football and hockey. I hope that under these 
conditions you will all take a real interest in athletics generally. 
You must remember that health and strength have a great deal 
to do with the successful career of a Forest Officer. You have to 
build up the athletic records of the Provincial Forest Service 
classes and, in addition to your work, I expect to see you take a 
keen interest in making and maintaining those records as high as 
possible, 

Government has provided a cummodious club house for the 
students. It is not very well furnished at present, but that will be 
seen to gradually, I want you to understand that for the rest of 
the club fittings and property you must depend on yourselves. It 
is.obviously impossible that the club house should be fitted out 
completely at the start, and indeed it is probable that if this was 
done for you straight away the club property might not be treated 
with very great réspect. For the next few years, therefore, you 
students must be content to do as the Forest Officer has to do 
throughout his service, that is, to work for the benefit of posterity, 
I ‘think, also, that the future of the club house should not be 
regarded as the business of the European and Anglo-Indian stu- 
dents only. The club house will be used asa sports pavilion and 
for this purpose and. as a reading-room, ete. it will be open ta 


THE NORTH KAMRUP GAME SANCTUARY, ASSAM. 
BY A. J. Wy MILROY, I.F.s. 

To be in charge of a Game Sanctuary is a piece of luck that 
comes fo few, and an account of what. is heing done in this 
Province to preserve the fauna of the country may be of interest. 
Not so many years ago, Sir Harry Johnstone severely criticised the 
Government of India for its indifference on the subject. of game 
preservation, but Assam had already established a number of 
sanctuaries, and since then a Game Association has been formed 
in one of the Tea districts for the purpose of managing certain 
shooting preserves in conjunction with the Forest Department. 
The Kamrup Sanctuary, of 57,600 acres, was gazetted.a Reserve 
in 1907, the main object in view being the saving from extinction 
of such rhino as still survived locally. It is situated in the 
extreme north-west corner of the district, bounded on the west 
by the Monas river,on the north by Bhutan, and on the east 
and south by waste land, so that its reservation inflicted no hard- 
ships on any of the inhabitants of the district. Across the Monas 
is another Sanctuary under the D. F. O., Goalpara. 

The south portion of the Reserve is chiefly swamp with 
higher grass lands in between, a nasty treacherous piece of country, 
which seems to have become more water-logged since the earth- 
quake of 1897. Acacia Catechu and Albizeias are sprinkled over 
the grass savannahs. 

The central portion is alternating prairie and dense moist 
evergreen forest, containing almost impenetrable patches of cane: 
sume of the more interesting trees are <Aforus laevigata, Amoora 
spectabilis, Cedrela Toona, Duabanga sonneratioides, Cinnamomum 
glanduliferum, Artocarpus Chaplasha, etc. The north portion 
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slopes gently up to the Himalayan foot-hills, and consists of grass 
afforested, often rather sparsely, with deciduous and fire-resisting 
species such as Acacia, Albizcia, Gmelina arborea and various 
Bauhinias. On account of the remoteness of the Reserve from any 
market the present demand for timber from it is practically nil. 

There were formerly three favourite shooting grounds for rhino 
in this part of Kamrup, and two of these have been included within 
the Sanctuary ; the third was omitted, possibly because all the 
rhino had been shot out, but as they are again to be found there 
now, the Local Administration has been asked to sanction the 
reservation of the area as an addition to the Sanctuary, as it 
is uninhabited and, for the most part, undrainable swamp. 

There can be no doubt that Government acted none too soon 
onthe rhino’s hehalf. His horn and flesh are of such value to 
Hindus that a number of local shikaris made their livelihood by 
killing rhino, and, but for the thickness of his skin and wonderful 
general vitality, and the poor quality of the shikaris’ powder, there 
would be no rhino left alive here to-day. I have heard of 17 native 
bullets being dug out of a dead rhino, some of which must have 
been in him for years. 

While it is a desperate animal to attack on equal terms, it is 
easy game to the pot-hunter on account of its habits of using the 
same tunnels through the grass and of depositing its dung in the 
same places, so that, given a properly placed machdu and patience, 
success is bound to come sooner or later to the happy shikari. 

Europeans and native sportsmen using elephants also did the 
stock great harm by shooting an undue number of cows, and 
there are many men who can show trophies from cows and none 
from bulls, The sexes are so similar in appearance that no one 
can be blamed for making mistakes on this score; the mischief was 
done by following up family parties of rhino. A bull anda cow 
with her calf are commonly feund together, and on heing disturbed 
the bull generally clears out at once, leaving the cow to face the 
danger while her calf makes for safety. Asa rule, under these 
circumstances, the cow asks for trouble by charging her pursuers 
batd-headed, and consequentty usually gets it in the neck. Another 
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annoying habit the cow rhino has is that of leaving her calf in some 
hidden place while she goes off to graze, so that any one coming 
on her track thinks he is after a solitary bull, until after a time the 
calf chips in unexpectedly, 

The Sanctuary has only once been invaded officially, when 
Lord Minto shot here in the beginning of 1909. 

His action created a considerable amount of resentment 
amongst the Europeans of the Province, and it is only fair to say 
that he had been completely deceived as to the state of affairs. 
His information was that this Sanctuary swarmed with rhino, and 
that there were none outside, and by the time that letters appearing 
in the Press had undeceived him on this point, the whole éwadobust 
had been made and the shoot had to go on as arranged. 

No one could accuse Lord Minto of not being a sportsman, 
and, as soon as he understood that he had been misinformed, he 
promptly limited himself to the bagging of one rhino, and did not 
allow his suite to shoot at all. 

He got his one rhino but only after a deal of trouble. Rhino 
are difficult animals to drive at any time, and on this occasion 
the beating arrangements were not inthe hands of the then D.1.0., 
Mr. D. P, Copeland, who knew the Iocality inside out, or of any one 
with local knowledge. Attempts were made to drive the rhino 
by force majeure (as represented by over 70 elephants) in directions 
that they did not wish to go. Now the rhino is not an animal that 
allows itself to be put upon, and what happened over and over again 
was that a rhino disturbed by the advancing elephants would trot 
out, survey the long line and then charge with its unearthly burbling 
at what appeared to it to be a weak link in the chain, The line as 
invariably broke, for the elephant that will face a rhino is a real 
rarity, and much time was lost in getting the quaking ‘hathis’ 
(elephants) back into line for a further advance. 

One elephant, caught as it was turning round to bolt, was 
bowled completely over by a rhino. A well-known staunch 
tusker wasin one beat posted as a stop, but had the bad luck to be 
in the way of a particularly irate cow, which, with its half-growa 
calf, was notin any mond to he stopped. The old tusker, somewhat 
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surprised not to hear the expected bang from his back and see the 
evil beast swerve off, had to do something for his reputation, so he 
bravely pinned the cow down with a tusk on either side of her neck, 
but the calf starting to slash him from behind he had to release the 
mother from Chancery and fly for his life. 


As most people know, the offensive weapons of the Indian rhino 
are his tushes and not the horn, and, I must say, it is a fearsome 
thing, if one has time to look back, to see the open red mouth with 
the wicked tushes close behind one’s elephant's heels. 


I can never understand why those who manage shoots for 
Princes and Viceroys always aim at driving all the game to them; 
perhaps it is to guard against blank days. 


If any one wants excitement without undue personal risk, he can 
always be sure of getting it by following up a rhino on an elephant, 
whereas it must be difficult to fail to down a poor old rhino driven 
up to one in the open, There were considered to be 15 or 16 rhino 
in the Sanctuary at the time of Lord Minto's shoot. 

. Arrangements had been made to hold a census during the cold 
season just over but, on account of men joining the Officers’ Reserve, 
T was given charge of a second Division and had to postpone 
operations. We do not mean to try and count every rhino in the 
place, but only the cows with calves. The enumeration will be done 
by taking very careful measurements of the foot impressions, If, 
as I hope and believe, we find that there are indisputably as many 
as 12 cows with calves we can afford to feel confident as to the 
future of the stock, as there would be a number of immature 
cows and cows about to calve, but without a calf at foot, not 
reckoned in our total. 


Rhino shooting is now forbidden in Assam except with the 
Chief Commissioner's permission, but advancing civilisation and 
more especially the graziers’ herds are opposed to any increase of 
the species outside Reserves. Although the rhino individually is a 
sturdy and independent beast, yet, asa species, it is easily dis- 
couraged and does not appear to thrive, except under conditions 
where it is not disturbed, 
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There is every hope of the rhino in the Reserves increasing 
considerably in numbers. It is a slow breeder and the areas set 
apart for itare necessarily so confined that I doubt if it ever will 
get plentiful enough again to become a regular beast of the chase, 
but we hope that it will so increase as to permit us to catch calves 
for zoological specimens, either by pitting or in some other way. 
Considering that a man can sell a dead rhino, horn, skin and 
flesh, for nearly Ks. 400, poachers are obviously tempted to have 
a goat them,and rhino shooting and illegal elephant hunting 
are the only forms of poaching that we have to consider seriously : 
deer are common enough outside. Rhino, undoubtedly, are occa- 
sionally killed in Sanctuaries. In Goalpara raids are sometimes 
threatened by truculent Nepalese from Bhutan, while those 
Sanctuaries that have the Brahmaputra as one boundary are 
obviously very difficult to keep inviolate: in fact, a Conservator a 
few years ago had to deal with a case where a forest guard had 
helped to kill a rhino. 

The Kamrup Sanctuary is fortunate in its boundaries, and 
there are not, as yet, any Nepalese across the border in Bhutan. 
The whole bxdobust for killing an animal and disposing of the 
loot has to be so complicated, except in cases where there is access 
to a foreign country or navigable river, that a number of people 
must be in it and some one is sure to give it away, even if too late 
todo any good. The only reported case in Kamrup occurred 
recently when some right-holders say they found a dead rhino. 
Investigations are being made ta see if it was a case of lead- 
poisoning. Provided that we are sufficiently generous in reward- 
ing those who supply us with information, there is no reason ta 
feay that this sort of poaching will increase. 

There were rumours some years ago that elephants had been 
caught in the Sanctuary, and a tusker was certainly shot by a party 
of Bhutanese. In consequence of a complaint macle to the Bhutan 
authorities, soldiers were sent to the offending village and carried 
off eight out of the ten village muskets, and they evidently played 
the part of the brutal and licentious soldiery so well that elephant 
shikar in British territory is no longer considered worth while, 
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The Game Sanctuary is opened, in its turn, to elephant catch- 
ing, and Kheddah operations will be allowed during 1917-18 
and 1918-19, thereafter remaining closed for eight years. Like all 
elephants from the north bank of the Brahmaputra, the North 
Kamrup elephants have a reputation for hardiness, said to be due 
to the long distarices to be travelled between feeding grounds, 
and the dry nature of the food ; South Bank elephants are sup- 
posed to be softer on account of the grazing being more plentiful 
and lush, 

The large spectacular Kheddahs, as run by the Mysore 
Government, and formerly by the Kheddah Department, are not 
seen here, In them more than one herd may be surrounded and 
retained by an army of men, while the stockade is run up, but 
here we build our stockades at the end of the rains, and then, 
when a herd has been located in the right direction, it is driven up 
the path on which the stockade has been erected. 

In many places in Assam, salt-licks take the form of gigantic 
amphitheatres carved out of the hillsides and approached by 
narrow entrances, so that often little mbdre needs to be done than 
put a gate in position to turn the lick into an economical form of 
elephant trap. Elephants, naturally, will not allow themselves 
to be driven into a blind alley Jike this, but a watch is kept from 
machdus, and the gate is closed on any herd that enters of its own 
free will. 

Elephants seem to be especially fond of visiting the ‘poongs’ 
(as the Assamese call salt-licks) in February and March when the 
weather is hot; the earth hasa purgative action. Rhino do not 
care very much about salt-licks, but all the other herbivora seem 
to appreciate them. Imperial and green pigeons are attracted in 
great numbers toa certain salt-lick further east in Darrang dis- 
trict, but itis not known what is the special attraction there. 
Bright sunshine is apparently necessary to extract the virtue 
from the earth, as the birds at once leave off pecking at the face 
of the cliff, if the day clouds over. The Imperial pigeons have a 
wallow of their own in this ‘peeng, a depression Alled with whitish 
mud, in which the birds bathe with great enjoyment. 
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‘The same country in the Sanctuary that is good for rhino is 
also well suited for buffaloes, and 30 years ago vast herds were to 
be found. - Buffaloes are distinctly scarce at present, and the great 
diminution in their numbers is largely ascribed locally to the form 
of shikar employed by certain native shooting parties, who used 
to surround whole herds with elephants and wipe out the lot. It 
sounds impossible that any one could take delight in such 
unsavoury slaughter, but I am afraid it is true. 

The Assamese believe that tigers prey heavily on buffalo 
herds but not so much on withun (or bison). Considering the 
‘strength and ferocity of the buffalo this might appear to be incred- 
ible, but there is probably something in it. Roosevelt in his book 
on “African Shikar” states it as a well-known fact that lions in 
some places live by preference on the buffalo herds, so that there is 
nothing of the impossible about the more powerful tiger doing so 
in this country. 

Not so very long ago a planter told me that when he was 
out one evening witha friend, they came on a herd of buff and 
were sitting on their elephants watching them, when suddenly a 
tiger came charging out of the jungle towards the herd. They 
each fired two barrels at him but missed, and the buff and tiger ran 
off. Thinking the samasha was all over, the two spectators were 
moving off homewards when they heard a considerable disturbance 
in the jungle, and hastening to the spot they found that the tiger 
had returned to the attack and had succeeded in killing a buffalo 
calf. Such boldness can only be explained by supposing that it 
was a tigress and avery hungry onc, but if a tiger can kill, as 
here, froma herd on the alert, itis reasonable to assume that 
victims can be obtained from herds off their guard. 

Solitary buffalo bulls are found with the tame herds in the 
grass lands to the south of the Reserve, but unfortunately these 
are the degenerate creatures kept by the Nepalese, and the ser- 
vices of the wild bulls are of no value to the cows. The mother 
often dies on account of the calf being too big, or the calf itsell, 
if born alive, frequently only survives a few days. It has now 
been proposed to exclude the Nepalese buffaloes from this piece 
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of country and to encourage the Assamese to! bring‘in some of 
their magnificent animals, which are so nearly related to the wild 
stock that the breed is improved by crossing with the wild bulls : 
in fact, such crossing is essential if the breed, which is valuable 
on account of its superior milking and draught qualities, is to be 
maintained. Wild calves are still occasionally caught and reared 
by the Assamese, but increasing cultivation is rapidly removing 
the opportunities of obtaining wild blood in this way. According 
lo Rowland Ward's “ Records of Big Game” three species of buffalo 
are supposed to have been found in Assam: an extinct race, 
which was characterised by horns very much horizontally inclined 
and of great span, the ordinary, and a light-coloured species. 

The justification for any such classification is obscure, and it 
luoks as if the extinet race had been described from a few tsolated 
specimens, and the light-coloured race from one solitary skin. 
Wild buffaloes with horizontally inclined horns, are occasionally 
killed nowadays, and tame buffaloes with horns of this type occur, 
while light-coloured dumestic buffaloes are so common that it must 
he possible for such to oecur occasionally in the wild state. 

If itis safe to judge by the appearance of the domesticated 
stock, the wild buffalo of Burma must be a different animal from 
the Assam species. In the Brahmaputra valley tame buffaloes are 
fairly long-legged, while the horns of both the wild and the tame 
display a distinct backward trend before sweeping forwards to form 
the tips: in the Surma valley the so-called Manipuri buffaloes, 
which really come from Burma through Manipur, are short-legged 
and very tubby, and the horns do not show any backward inclina- 
tion at all, A selected pair of Manipuri buffaloes were sent to 
Calcutta for King George's inspection, 

The mthun is found nearly everywhere in the Sanctuary, 
but most commonly along the foot of the Bhutan IIills. The 
Assamese believe that two fa/s of Mithun exist side by side—the 
large “Moh-Mithun” and the smaller “Goru-Mithun,” but Iam 
absolutely convinced that this is only another case of careless 
observation on the natives’ part. I have never found any one, 
who could point me out a solitary bull of the small species or a 
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cow of the big species, and the myth has probably risen from the 
fact that bulls sometimes considerably exceed in size the average 
specimen. At any rate,a cow to match the big bull should be 
produced by those who want us to believe in the two juss. 

Europeans also have a theory that there are two races living 
side by side. One with a dew-lap and only slight convexity of the 
skull between the horn bases, and the other deficient in dew-lap but 
with a pronounced convexity. The former species is described as 
being Bos frontatis, the origin of the Gayal or tame Mithun, and the 
latter as the genuine Aos gaurus, It is noticeable, however, that 
observers, as opposed to shikaris pure and simple, do not subscribe 
to this theory, and Stuart Baker, who went into the question very 
thoroughly, came to the conclusion that the peculiarities of the Gayal, 
notably the shape of the head and trend of the horns, were only 
such as might easily occur as the result of domestication. Wild 
Mithun, it is true, exhibit considerable differences as regards the 
presence or absence of a small dew-lap, shape of skull and horns, 
size of body, ete., but I am quite convinced, from the many oppor- 
tunities I have had of studying the live animal, that all the different 
varieties can be found in almost any large herd, The truth is that 
a young wild bull, 2 or 3 years old, bears a strong resemblance in 
life ta a typical Gayal, and the skull and horns are not dissimilar, 
but the differences become increasingly accentuated the older the 
bull. It will nearly always be found that the so-called intermediate 
wild heads are from youngish animals, which often attain to great 
bulk of body before their heads are, froma sportsman’s point of 
view, really mature. 

The Gayal is at its best in the North Cachar Hills, where wild 
bulls sometimes consort with the village herds, the individuals 
of which are larger and less docile than is the case with those 
living in less fayoured hills. The Kukis in Manipur obtain fresh 
blood for their herds hy purchasing bulls from the North Cachar 
Kukis and Nagas. In one Range in North. Cachar it is quite 
interesting to pags through the Cachari villages, with their fine 
buffaloes at the foot of the hills, and then ascend to the Kuki and 
Naga villages with their Mithun herds, the stock in both cases 
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being kept up to standard by infusions of wild blood, In the 
Himalayan hills, north of the Brahmaputra, the wild Mithun have 
been exterminated by the hill tribes, and the village Mithun are 
consequently small and degenerate. 1n many cases, too, the colour 
has run, so to speak, and instead of the typical black bodies with 
white stockings, piebalds are common. The Bhutan Mithun in the 
country north of the Sanctuary are apparently ordinary cattle with 
a distant dash of Gaya! blood, which comes out chiefly in the black 
and piebald colour and the short broad head. 

The possession of Mithun is considered a sign of wealth 
amongst the hill people. They are not milked, but are eaten on 
State occasions, and are useful for purchasing brides and sacrificing 
at the funerals of Chiefs. The herds remain untended in the jungle 
during the day and return to the villages for the night of their own 
accord, being encouraged to do so by occasionally being given a 
little salt, Bulls sometimes get a trifle bad-tempered, but this is 
rare; one’s principal objection to the Mithun is that they have a 
very keen nose for a stranger, and come and blow round the tents all 
night, if camp is pitched near a village. I was once having dinner 
near a Kuki village when my servant, a new man, caught sight of 
a Mithun as it emerged from the forest into the moonlight, just as 
he was going to hand me a dish ; he dropped the dish with a how! 
and streaked for the cook-house fire, having mistaken the beast for 
a bear. 

Hill tribes are sometimes fined so many Mithun by Govern- 
ment, but difficulty is experienced in clisposing of the animals in 
the plains. They are <ifficult to keep alive unless [ree to spend 
their days inthe forest, but planters, who have a little jungle on 
their estates, will take bulls to run with the coolies' cattle, and these 
may live a few years. 

Samthur, Swamp deer, Hog and Barking deer arc all found 
in the Sanctuary, the Swamp decr being the most plentiful. The 
Sambhur is the Malayan variety, solitary in habit, with a big body 
and inferior antlers. 

Pygmy flog are not uncommon, and the ordteary witd pig 
exists, to divert to some extent the tigers’ attentions from the more 
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worthy deer. The country being unridable, pig are a pest all over 
Assam. Gunsf{ are licensed to the villagers for the protection 
of their crops, but it is observed that the Hindus practically 
never shoot pig, which they are forbidden to eat, but reserve 
their powder for the deer, It is a fact, however, that deer do very 
little damage to the crops; they are not attracted much by ripe 
grain, but have a weakness for the young shoots when the upland 
rice first sprouts, swamp deer being the worst offenders. Deer are 
scared at once by a shout, but pigs, which commit havoc once the 
grain begins to ripen, become fearless at night unless fired at. 

Itis difficult to understand how Honorable Members of Council 
have the face to ask’for the repeal of the Arms Act on the plea that 
the ryots’ crops are being ruined, because they must know the facts, 

Europeans are commonly deceived, because when they are 
told that “pohu” are destroying crops, they imagine that the 
allusion is to deer. By “ pohu” a European always means a deer, 
hut the Assamese, on the contrary, may mean anything froma 
porcupine to a Sambhur ; the word needs to be qualified. If the 
complaining villager is asked what sort of “pohu” are doing the 
damage, he will say, nine times out of ten, that they are “Gahori 
pohu” or pig. Up-country men are taken in the same way. There 
was a great hurroosh one day, when the Brahmaputra was in flood, 
that a “pohu” had been washed ashore on a small wooded island 
opposite the town, Some Mahomedans joined in the chase and 
their boat was the first to reach the island, but when they found that 
the occupant was an angry pig instead of a mild and edible deer 
they started to revile the people for having said it wasa deer. 

Tiger and bear (Himalayan, not the sloth) are common, but 
leopards do not seem to find the wastes of the Reserve so attractive 
as the village lands elsewhere, There is no doubt that tigers are 
very plentiful, and permission would be given to shoot them, but 
it would be a poor place to cuie to for tiger-shooting. 

Reating is absolutely out of the question on account of the 
thickness and continuity of the cover, while cattle and buffaloes 
tied up for kills are regarded more as curiosities than anything 
else by these well-fed tigers, There is no doubt that tigers kill 
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octasional rhino calves when the mother is not at hand, and also 
regard baby elephants as legitimate prey. In the case of the latter 
the tiger’s aim seems to be to rush in and kill a calf, and bolt 
before it can be caught, as it well knows that the mother will after 
atime leave the dead body. I have seen an elephant that had a 
chronic sore back, where it had been mauled by a tiger in its young 
days, and knew an elephant that was found standing in the forest 
by her dead calf, so lacerated and weary from a struggle with a 
tiger, that she was unable to get away and avoid capture. 

Hyaenas and wolves do not occur in Assam but the ubiquitous 
wild dog isa resident. It is commonly asserted that there is a big 
race that goes about in small packs of half-a-dozen or so, and a 
small race that travels in large packs, It is, also, equally commonly 
said that the game may be blinded by the dogs micturating 
on bushes, lining the paths along which it is intended to drive 
tne prey. 

The proof or disproof of cither of these theories would be 
difficult. 

It has been suggested that the large packs appear to be made 
up of a small ja? of dog because of the number of half-grown pups 
running with the packs, and that what are mistaken for a big jad 
are really afew mature animals that have separated from the 
main pack at the commencement of the breeding season. 

The failure on the part of hunted deer to avoid rocks and 
other obstacles in their path is ascribed by some to the fact that 
the deer have run themselves to such a condition of numbness that 
they are incapable of noticing anything, but I once had a young 
Sambhur brought to me alive by some villagers, who said that the 
mother had been blinded by wild dogs and that they had canght 
her too, but she was too powerful for them to hold. There was, 
of course, no proof that she had been blinded by wild dogs, but 
the villagers seemed to regard it as the obvious explanation, 

The wild dog has not become the pest in Assam that it is in 
other provinces, and I have noticed that the species most distinctly 
prefers the hills to the plains. I do not know if this has been 
observed elsewhere, Packs make periodical swoops down into the 
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plains, but they certainly seem to spend most of their time in the 
hills, even if there is less game there. 

It was thought at first thata Game Sanctuary, from which 
European sportsmen would be excluded, would end by being 
nothing but a preserve for the tiger, wild dog and native poacher. 
Time has shown that this is not the case, So far as the tigers and 
wild dog are concerned, there must always be the balance, imposed 
by nature, between the hunters and the hunted, while the amount 
of poaching, detected or suspected, is not alarming. Complete 
immunity cannot be hoped for, and even in England, where 
comparatively small estates are protected by dogs and numbers of 
trained keepers, raids occasionally take place. 

‘The Assam Sanctuaries will come into their own in the days, 
not so distant now, when communications will have improved, but 
opportunities for observing the habits of big game have decreased. 
All over the world the rifle is giving place to the camera as the 
stalker’s weapon, and we are now waiting to welcome the photogra- 
pher to our Sanctuaries, 


A NOTE ON PRECAUTIONS WHICH CAN BE TAKEN WHEN 
TIGER-SHOOTING IN THE CENTRAL PROVINCES. 


RY A, A, DUNBAR-BRANDER, LIS, 


1, The following remarks are not intended for the expericneed 
shikari, who presumably knows what he is about and pursues his 
game with a tested confidence in his own abilities and a knowledge 
of the habits of the game he pursues. It is unnecessary, therefore, 
to discuss the precautions to be taken in which an unwounded 
tiger is deliberately followed up on foot with the intention of 
shooting it. Either the shikari possesses the necessary experience 
or he does not, but in either case his action presupposes a self-con- 
fidence that makes any remarks on the subject superfluous. 

The recent and lamentable death of Mr. Bell, I.C.S., the result 
of following up a wounded tiger under circumstances in which the 
exercise of certain precautions would probably have prevented the 
accident, makes the present moment an appropriate one for 
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impressing on all who hunt tigers the necessity of taking every 
measure which tends to eliminate danger. 

2. It will be the experience of all, however, who constantly fre- 
quent the jungle, to occasionally come across a tiger. Under these 
circumstances, any one with the slightest enterprise would have a 
shot at it, and in most the paramount idea would be to bag it, 
apart from merely firing. 

In most cases the tiger will turn tail or bolt or attempt to 
slink out of sight: in such cases, there is practically no danger in 
firing, and a hurried or unaimed shot can be taken without serious 
risk, and a hurried or unaimed shot is often the only shot possible 
under the circumstances, There is also little danger in following 
up the tiger before one has fired : the intention of the tiger is to 
get away. 

3. Occasionally, however, the tiger will assume an attitude 
which shows that his mentality towards the sportsman is such that 
he expects the latter to give way to him. 

Shooting under these circumstances is attended with risks, 
Usually, the greatest deliberation can be taken over the shot and 
no hurried concern, lest the tiger should be off, need disconcert the 
sportsman’s mind: in fact, the more careful and deliberate the aim, 
the more likely the death of the tiger. 

4. An animal when suddenly fired at at close quarters, puts 
itself in motion and the first rush is often in the direction in which 
the Jody is pointing at the time: the muscles come into play before 
reason controls the direction of the motion, It is advisable, there- 
fore, when the tiger is directly facing one, to avoid firing unless one 
is sure of being able to kill or cripple: this rule applies equally 
whether the animal is aware of one’s presence or not, As soon as 
the animal turns aside, a shot can be fired with comparatively little 
tisk, The saine applies to a tiger which is approaching in a line 
which will bring him past the sportsman slightly to one side : there 
is considerable risk in firing while the tiger is still in front. A fair 
balance between eagerness to shoot and safety is to allow the 
tiger to approach a point opposite the sportsman : further safety 
gan be ensured by allowing the tiger to pass, 
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5. The number of persons who shoot tigers off elephants in 
these Provinces and the number of times, in which dangerous 
charges take place, are so few under these circumstances that no 
remarks on the subject are called for. 

6. I cannot recollect a case in which a sportsman has been 
mauled when getting down out of a machdn at night. Provided 
one’s men can approach the tree, it is usually safe to descend and 
retreat with them: under circumstances other than these, the 
sportsman who prefers to return to camp, rather than spend a cold 
or hungry night in the tree, does so at his own risk. 

7. The great majority of accidents occur in following up 
wounded tigers on foot. It is practically impossible to lay down 
rules which will meet al] cases ; so much depends on the psychology 
and skill of the individual and the nature of the terrain in which 
the hunt takes place: nevertheless, the following general principles 
apply. “The essence of strategy is knowledge and forethought 
of tactics surprise.” In the hunt strategy lies with the shikari and 
tactics with the tiger. The precautions to be taken are chiefly 
aimed at the elimination of surprise, A straightforward charge 
with the shikari warned and prepared for it and which gets home 
merely indicates that the sportsman is not sufficiently skilled with 
his weapon for the position he has put himself into and no rules 
can deal with this ; however, good shots and experienced shikaris 
can be rushed by the surprise and suddenness of the attack, 

8. Some knowledge of the nature of the wound inflicted is the 
first information to be gathered, as it helps to indicate the likeli- 
hood of being attacked and the nature of the attack when it comes, 
A blind “tucked in” rush forward immediately after the shot 
usually means a death shot, often in the heart, and the animal 
drops at the end of his gallop, This must not be confused, 
however, with a shot through the paw or low down in the leg. In 
this case, after a bound or two, the tiger offen gallops wildly 
forward and makes a very similar rush as in the case of a heart 
shot, but the action is not tucked up or short and the rush is not 
“blind”: by this is meant that obstacles are avoided and a short 
follow up usually discloses this : an animal wounded in this way is 
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usually very dangerous. Large quantities of blood often indicate 
a superficial wound : in a dangerous wound which has penetrated the 
body most of the bleeding is internal. Stomach wounds show very 
little blood, Mere muscle wounds often show considerable blood 
to commence with, but rapidly dry up. Other indications of where 
the wound has been inflicted are pieces of bone, intestine, or liver: 
froth and blood indicate a lung wound, Blocd on each side of 
the trail shows that the bullet has passed through the animal and 
the position of the blood on grass indicates the height of the 
wound. A tiger, whose back has been broken, is practically help- 
less ; nevertheless, it is a golden rule to look upon any tiger, which 
shows the slightest signs of life, as a highly dangerous animal and 
lead should be poured into it until all signs of animation have 
ceased, and this rule cannot be too strongly impressed on the 
sportsman, who often has an opportunity of doing so when still 
in his machén but hesitates out of consideration for the skin 
and which he may risk his life to procure subsequently. It is a 
fairly common occurrence to see a tiger’s tail waving perpendicularly 
in the air, the tiger being stationary at the time. I have never 
known this not to be a sure sign of death, A wounded anima] may 
be dangerous to follow up by reason of the wound being so severe 
asto make it almost certain that he will not try and escape, in 
spite of the fact that such a wound probably cripples him to some 
extent in his charge: on the other hand, the wound, if permitting 
the animal to make strenuous efforts to escape, will be no hindrance 
to his charge when it comes. The following is probably the “order 
of danger” with relation to the wound inflicted — 

(a A stomach wound: it usually makes the tiger very 
angry and is no impediment. 

(2) A shot through the paw or a broken leg low down: the 
nature of the wound makes him disinclined to escape 
and it has surprisingly little effect on the Speed of 
a short rush. 

(-) A muscle wound : the tiger is often very little affected, 
and it does not make him nearly so angry as in the 
case of a stomach wound, 
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(@) A shot in the liver: practically no impediment to the 
charge, but the tiger is drowsy and disinclined to 
move : given time, he will die. 

(e) A shot which has shattered one of the limbs high up: 
such a wound is usually a serious impediment to the 
charge. 

(f) A lung shot: the tiger is very disinclined to move and 
avoids going up hill. 

(g) A broken back : the tiger is practically helpless. 

It is unusual to have wounds (¢) and (/) inflicted without 
their at the same time being deadly, although death may not 
immediately supervene. It is always a wise precaution, therefore, 
to wait some time before following up, but here again we are up 
against the temperament of the hunter, whose actions will be 
directed by the strongest impulses and increased danger will often 
be less intolerable than the anxiety and irritability induced by 
waiting. 

g. Most tigers shot in the Central Provinces are killed from 
machdns, either by sitting up, or in beats, 

In the former case and supposing the animal to have got away 
wounded—and we will assume it is getting dusk or even dark— 
the wisest course is to come away at once and postpone the hunt till 
next morning. It is very probable the tiger may havedied. If the 
tiger has gone some distance to find water, he is probably not 
mortally wounded and _ he is very likely to be found in the vicinity 
of the water, which should be approached with extreme caution 
and from above, giving special attention (ou all dense cover in the 
vicinity. A good plan is to surround a considerable area round 
the water with men on trees and gradually contract the ring. The 
tiger is almost sure to be sighted and can be killed with compara- 
tive safety. If the tiger has made no attempt to reach water, he 
is very severely wounded and is probably dying. He will be 
very disinclined to move and will not tolerate being shifted far, in 
fact he will often only shift once. The above remarks only deal 
with the special conditions arising out of the fact that the tiger 
has been wounded some 12 hours previous to‘being followed up. 
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Most of the precautions enjoined in the succeeding paragraph, how- 
ever, are equally applicable. 

to. Wewill assume that a tiger has come out in a beat, been 
wounded and gone through, a very common occurrence in these 
Provinces. 

If men can be trusted and spared, it is a great convenience to 
have three or four posted in trees as markers well behind the beat, 
say at intervals of 100 yards. They can generally give one most 
valuable information: the tiger may have lain down before it 
reached them, they may have seen it die or lie up, in which 
case it can often be at once surrounded by men in trees and shot 
from a tree with safety. If the tiger has not reached the markers, 
then the area between them and the mackds can be similarly 
surrounded. If the tiger has gone past the markers, some informa- , 
tion regarding the nature of the wound can generally be given, 

11, Assuming that the latter eventuality has taken place, and 
that a long and strennons hunt is before the shikari, I propose to 
indicate the average difficulties that will be encountered and the 
general precautions to be taken. The hunter must bear in mind 
that his primary object is to locate his tiger, not merely to come 
up with it: if the latter alone be his object, it either results in 
the tiger escaping or being killed with the maximum tisk to the 
hunter, By locating the tiger is meant that it is known to be 
inside a particular patch of jungle which is so surrounded that it 
cannot move away without being seen, This stage should be 
reached, if possible, before any attempt is made to kill it. When 
hunted, tigers naturatly lie up in cover and avoid the open, but cover 
is a relative term, and consists of nalas, jungle, rocks, grass or any 
combination of these four—in fact, any spot which is more “ conceal- 
ing” than the general average of the surrounding country. Such 
spots, therefore, should be approached with extreme caution, a 
position should be taken up which gives the hunter an advantage, 
ze, beside a stout tree or on an eminence : the cover should then be 
stoned before advancing, a stone landed near the tiger will produce 
a growl or he will slink off or he may charge : in the latter case, the 
shikari is prepared. In thus following up a tiger, only 3 or 4 men, 
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whom one can control and more or less trust, should be taken. 
More than this are a nuisance and a source of danger : a considerable 
body of men can be brought on quietly some hundreds of yards in 
the rear, as their co-operation will probably be required later on. 
The sportsman should not attempt to track himself, he should 
quarter the ground slightly in advance of the trackers and his 
duties are to defend and protect all concerned from unnecessary 
risks. Strict silence should be enjoined so as to give one every 
chance of hearing the tiger. It may be here as well to mention 
that such a hunt usually commences with great caution: during the 
first hour every precaution known to the hunter is taken and every 
sense is fully exercised—not only exercised but stretched to the 
utmost mit—until nervous exhaustion supervenes, precautions are 
reduced and the trail is followed with an indifference that was 
unthinkable in the first few hundred yards. The hunter is, there- 
fore, warned to guard against this by conscious effort. 

12. To return to the hunt, however ; assuming that blood and 
flattened grass show that the tiger had lain down and has been 
moved : it isnecessary to approach the next cover with extreme 
caution: most tigers will move once but many will refuse to move 
more than once ; much depends on the nature of the wound. If the 
cover towards which the tiger has moved is good and the wounds 
indicate that he is not likely to have gone far, some men should 
be called up and the area circled before proceeding. It is impos- 
sible to give all the pros and cons which would decide a hunter 
to apply this process to a particular patch of jungle, but these are 
often fairly clearly indicated if it is borne in mind that the object 
is to locate one's tiger before attempting to kill him. 

A tigress is more likely to demonstrate and is more easily 
moved or turned than a tiger ; a tiger, if he has once demonstrated, 
is more likely to charge and charge home, than a tigress. 

13. Assuming that one has located one's tiger, the men should 
circle the area in trees and the circle should be gradually contracted 
on the safest sides. The shikari can then climb a tree on the side 
the tiger is most likely to move to and men can stone the jungle 
from the other side. If one does not see the tiger oneself, some one 
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else does, and, as soon as the tiger lies down, the man who sees him 
can be joined. This is the safest and simplest method of finishing 
off a wounded tiger. The most difficult terrain in which to carry 
out this operation is flat country, with a dead level of cover, but ‘such 
areas are happily not very common. 

14. Great caution should be taken in crossing a nala, the 
tiger often lies down on the top of the opposite bank which should 
be well stoned before descending tu the bottom. Do not follow 
the trail along the bottom of the nala, keep along the top and let 
the men spoor along the bottom behind: the tiger is not likely 
to be in the bottom of the nala, unless it is a steep narrow straight 
cut nala, generally of the alluvial type. In this case, one may 
come on him suddenly round a bend ; one should keep, therefore, to 
the top of the nala on the opposite side to that on which he is 
likely to be and somewhat ahead of one’s men. 

15. Hills, especially steep hills, “take it out of ” wounded 
animals, A tiger that is going to die shortly will not go upa 
steep hill, A wounded animal is very apt to lie down on the face 
of a hill as it tires him or, if it is a short hill, just on the edge of the 
top. A tiger is much more likely to charge down hill than up, 
and when he does so he is much more difficult to stop. Never 
follow up a blood spoor up a steep hill or ravine side. Put some 
men in trees at the bottom as markers, go round and come down 
from above stoning your ground in front of you. One can often 
shoot the tiger with comparative safety from above or he can be 
driven into the bottom of the ravine and located, and if he charges 
he is fairly easy to stop and the sportsman is steady by reason 
of the confidence his superior position gives him, 

16, Few tigers will seize aman in their stride ; if the man 
stands still, they pull up dead at his feet and then proceed to bite 
and claw ;in a charge, therefore, stand still, there is nothing so 
fatal as to move and it often results in a fall, Reserve one’s shots, 
éspécially the second barrel, until the last moment. 

17. Buffaloes are sometimes used in hunting wounded tigers, 
ft is a process, however, which is attended with considerable risks 
to all concerned. The tiger is apt to work round the ends of 
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the herd and seize the herdsmen who operate on the flanks and 
the animals get so excited they are quite likely to charge the 
shikari. Their use is, therefore, only advocated in certain circum- 
stances. Assuming that one has located one's tiger, but, by reason 
of lack of trees or the density of the cover (such as is often found in 
frost hollows full of tall grass), it is found impossible to shift or sight 
him and to enter the cover would be practically to commit suicide, 
buffaloes or even cattle can be employed with effect. They should 
be rushed into the cover without giving them much time for 
deliberation ; in fact, this is the only method possible with cattle. 
The tiger may shift and may be shot while doing so, or he will 
spring on the back of an animal, when the sportsman has to run 
in and shoot him. Where the necessity of employing this method 
arises, the sportsman is warned that he is undertaking a highly 
dangerous performance. 

18 A concluding word may be said on weapons. These 
should consist of the heaviest double-barrelled rifle the sportsman 
can conveniently handle, and, if a tiger has been wounded with 
asmall bore, the arrival of a heavy weapon should be awaited 
before any attempt at following up is made. 

Summary of rules and precautions to be taken soas to reduce 
risks in tiger-shooting, 

1. Avoid firing at a tiger whose body is directed towards 
you, unless you are sure of your aim: asa 
precaution, allow him to turn to one side, 

2. If the tiger is coming towards you, unless sure of your aim, 
allow him to get to one side, or even past, before firing. 

3. At night, if the demonstrations of a tiger prevent one’s 
men coming to the foot of the tree, the 
sportsman who descends and returns to 
camp does so at his own risk. 

4. A tiger which has been wounded overnight and has gone any 
distance to water will probably not die and is probably near the water, 

5. A tiger which has been wounded overnight and has made 
no attempt to reach water, is probably mortally wounded. He 
will not tolerate being shifted much, 


Shooting on foot, 


Sitting up over a’ kill. 
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6. Most accidents occur through surprise 
attacks, 

7. In following up a wounded tiger, let the shikari have 
as his object the locating and surrounding of the tiger before 
attempting to kill it. 

8. Do not follow blindly along the trail with the chance of 
stumbling on to it: the tiger will move away until he makes up his 
mind to make his own attack at his own moment. 

9. Wounded tigers lie up in cover which consists of nalas, 
jungle, rock, grass, or any combinations of these four: in fact, any 
spot which is more concealing than the general average of the 
surrounding country. 

to. Approach all cover with caution and stone it before 
entering it, taking up a position of advantage beforehand. 

i, A wounded tiger cannot be moved indefinitely from cover 
to cover: sooner or Jater, he will tucn. 


General, 


tz, A tigress will shift more often and more easily than a 
tiger and is less inclined to charge home, a 

43. All tigers charge down hill much more readily than up 
and are much more difficult to stop when doing so. 

14. Look upon all tigers, which show the slightest signs of 
animation, as dangerous animals and continue firing until all such 
signs have ceased. . 

15. All wounded tigers are dangerous ; more so, according as 
the wound is situated in the stomach, low down in a Hmb, a flesh 
wound, the liver ; less so, high up in a limb, the lungs, the back. 

16. In following up a wounded tiger study all indications, 
which show the nature of the wound, 

17. Do not attempt to gather a wounded tiger at night or at 
dusk : wait til] next day. 

18. If charged, stand still and reserve lire to the last moment, 
especially the second barrel. 

19, When a tiger comes out, remember 
general rule 14 and thus, if possible, avoid 
a dangerous follow up. 


Beats, 
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20. If trustworthy men can be spared, have 3 or 4 men in trees, 
at intervals of 100 yards behind, to act as markers. 

2u. If there is time to do so and your temperament permits, 
delay some time before following up. 

22. Select 3 or 4 of the best men only to accompany you. 

Following up wounded Others can follow at a distance behind. 
tiger after the beat, Insist on silence, 

23. Do not attempt to track yourself, look out for the tiger 
instead. : 

24. Remember the general rules, especially 7, 8,9, 10, 11, 12, 
15, 16 and 18, as they will almost all be applicable. 

25. If the tiger growls or shows up in any way, puta man 
up a tree, he can often see it and can be joined. 

26. If the tiger has been located or there is a strong probability 
that he is in a particular cover, surround it with men in trees, get 
into a tree covering the most likely break and have it stoned out 
from the safest side. Men can advance, with comparative safety, 
from tree to tree, after stoning, provided some remain up as 
markers, 

27. Stone the opposite side of a nala before crossing. 

28. Do not follow a trait down the bottom of a nala, stick to 
the edge of the bank opposite the tiger and in advance of the 
trackers, 

29. Never follow a wounded tiger up a steep hill or ravine 
side. Put men in trees at the bottom, go round and come down 
from above. (See general rule 13.) 

30. Be particulaily on your guard against relaxing precau- 
tions after the hunt has proceeded some time and exhaustion has 
set in. 

31. Use buffaloes or cattle to drive out a tiger located in 
otherwise impossible cover. 
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RAISING SEEDLINGS OF TIMBER TREES IN GREAT 
BRITAIN, 

The following note addressed recently by Lord Barnard to the 
members of the Surveyors Institution may be of interest — 

Lord Selborne states —* The increasingly heavy demands 
“which the war is making on our timber will necessitate a great 
“amount of planting later on, Nurserymen are suffering severely 
“from the shortage of labour, and it is likely that after the war 
“their stacks of plants will be smaller than usual, The seedlings 
“may easily be raised ; and I hope that a number of members of 
“your Society will take the matter up. 

“T enclose a list of the species which we think are likely to be 
“in most demand after the war, 

“Tt would, [ think, be well to impress on members of the 
* Society the usefulness of even small sowings, for in the aggregate 
“a large number of seedlings might result.” 

The list referred to is as folluws :— 

Larch Sitka Spruce Douglas Fir Corsican Pine 
Common Spruce Scots Pine Silver Fir Beech, 


EMPLOYMENT OF CANADIANS ON FOREST WORK IN 
GREAT BRITAIN. 


“Several hundred men have already joined the ranks of the 
Forestry Battalion of 1,500 men, now being organised in Canada 
at the request of the War Office for special work in Europe, It 
is expected that the full complement will be ready shortly, after a 
brief training at Petawawa, to proceed to England.” 

A correspondent forwards the above cutting from the 7yes’ 
Weekly Edition of April 28th, 1916, and suggests that the activities 
of the Canadians referred to would probably not be confined to 
fighting but they might be also engaged on State Forestry in 
Great Britain. : 


476 INDIAN FORESTER [SEPTEMBER 


The correctness of this supposition is confirmed by the follow- 
ing extract from American Forestry for April 1916 :— 

“ Timber is becoming so scarce in England and high freights 
and scarcity of ships have rendered the situation so acute that the 
War Office has asked the Canadian Government to enlist a 
battalion of woodsmen to cut timber in England. Recruiting will 
start at once. Lieutenant-Colonel Alex. McDougall of Ottawa 
will be in command.” 
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EXTRACTS. 


AFFORESTATION IN SCOTLAND. 
DEVELOPMENT URGED UPON GOVERNMENT. 

The Royal Scottish Arboricultural Society have sent the 
following statement and resolution on the subject of the develop- 
ment of afforestation in Scotland, to His Majesty’s Ministers and 
all the Scottish members of Parliament :-— 

The Council considering — 

1, That for many ycars the Society has been urging upon 
Government the necessity for adopting measures to promote 
afforestation in this country ; 

2. That all our home experts in Forestry, and such of the 
oversea experts as have visited this country, including the eight 
distinguished foresters who represented the leading Continental, 
Indian, and Dominion forest services at the Society’s diamond 
jubilee celebrations in 1914, have unanimously expressed the 
opinion that Scotland lends itself admirably to afforestation on a 
Jarge scale, and that Government ought to give the movement the 
support necessary to bring this about ; 

3. That in recent years successive secretaries for Scotland 
have promised on behalf of Government that a Department of 
Forestry would be created in connection with the Board of Agri- 
culture for Scotland, but that such Department has not yet been 
formed ; 

4. That the Board of Agriculture for Scotland and the 
Development Commissioners have failed to make reasonable pro- 
vision out of the funds under their control for the development of 
forestry in Scotland, and that it is therefore necessary that the 
new Department of Forestry, when formed, should be provided 
with a separate annual grant adequate for this purpose ; 

5. That the area of woodlands in Scotland Previous to the war 
was about 868,000 acres, or only about 4 per cent. of the whole 
land area, being the Inwest Percentage of the countries of Europe 
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(except Ireland and Portugal), and forming a striking contrast to 
other countries on the Continent having from 17 up to as high as 
53 per cent, of woodlands ; 

6. That the annual value of the imports of timber into the 
British Isles previous to the war was about £40,000,000; that 
between 80 and 90 per cent. of the timber so imported consisted of 
coniferous or soft woods of which a large proportion conld have 
been grown in this country, and if so grown would have provided 
healthy and remunerative occupation for a large rural population, 
and have prevented the present timber famine and the great short- 
age of tonnage from which the country is now suffering ; 

7. That the war in which the country is at present engaged 
has directed particular attention to— 

(1) the dependence of this country on foreign countries for 
timber of all kinds, but especially pitwood and 
railway timber, 

(2) the greatly increased demand for all kinds of home- 
grown timber, which, owing to the widespread 
devastation on the Continent, is likely to continue 
long after the conclusion of the war, 

(3) the large areas of home woods that are being cleared 
to meet that demand, including young, thriving 
plantations, prematurely cut for pitwood, for which 
they were not intended, 

(4) the improbability that all, or even a large proportion, 
of these areas will be voluntarily replanted, with the 
result that the already relatively small extent of 
woods in this country will be alarmingly decreased, 

(5) the very large areas of comparatively poor land in the 
country which would be more economically used in 
growing timber crops than as at present used ; 

8, That during their various excursions abroad the members 
of the Society were much impressed with what had been success- 
fully done by the various Continental countries visited in combining 
schemes of smal] holdings with afforestation, to the great advantage 
of both; 
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9. That afforestation not only provides employment for a 
considerable population at the outset, but ultimately for a very 
large population in connection with subsidiary industries such as 
saw-milling, woud-working, and other rural industries ; 

to, That at the close of the war a large number of men will 
be returning home who may not be able to resume their former 
occupations, and would prefer to settle upon the land if they could 
be assured of a healthy outdoor life and a comfortable home and 
that the return of such men will form a peculiarly suitable opportu- 
nity for making a beginning with the afforestation schemes which 
are so necessary to provide timber for our national requirements, 

Resolved—That it is necessary, in order to provide for the 
nation’s future requirements of coniferous timber and such hard- 
wood timber as can be economically grown in this country, and 
also to afford suitable and healthy employment for a large and 
ever-increasing rural population, that Government should now 
create the promised Department of Forestry in connection with 
the Board of Agriculture for the development of forestry in Scot- 
land, with an adequate annual grant for the purpose, and should 
instruct the Department to prepare, without delay, schemes of 
afforestation, combined with small holdings and other rural indus- 
tries, to be put into operation as soon as the war is over, so that 
advantage may be taken of the unique opportunity when returning 
soldiers, sailors, and others are desiring work, to induce a propor- 
tion of them to settle on the land by offering them immediate and 
suitable employment in comfortable and congenial surroundings.— 
[ Timber Trades Journal} 


FORESTRY IN AUSTRALIA. 

The recent conference of Federal and State representatives in 
Melbourne unanimously carried a resolution approving the establish- 
ment of a central school of forestry by the Commonwealth and the 
States, and also that a special training school of tropical forestry 
should be instituted. The subject of forestry is one that is attracting 
inereasing attention throughout Australia, and all the States are 
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giving it serious attention, though so far small practical results 
have been achieved. The Minister for Lands of New South 
Wales has announced his intention of submitting to his Cabinet 
definite forestry proposals, and he states that very shortly three 
million acres of State forests will be allocated, It will be the duty 
of the Forestry Department to conserve the timber interests of 
the States, upon approved lines, ensuring the cutting down of only 
matured timber and planting fresh forests, -[Zimber Trades 
Journal.) 


THE LIGHTEST WOOD. 

Balsa (Ochrome lagopus) is a tropical American tree baving a 
very soft wood that the Missouri Botanical Garden has shown is 
only about half as heavy as cork, 

This wood is being used in life-rafts, life-belts, and for buoys 
of various kinds, and is claimed to be preferable to cork in other 
respects as well as in lightness.—[ Capital] 


BIRD’S-EYE MAPLE. 

The cause of bird's-eye figure so familiar in maple wood has 
been a source of much speculation.. - American Forestry 
shows that the phenomenon is produced by adventitious buds, 
which have their origin under the bark, and may begin to develop 
when the tree is quite small. These buds, though they may live 
many years or die and he replaced by others, are rarely able to 
force their way through the bark to become branches, The 
Japanese are said to produce artificial bird's-eye growth by insert- 
ing buds beneath the bark, a sample of the artificially produced 
bird's-eye wood being in the Field Museum, Chicago.—[ Capital. | 
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NOTES ON THE PROSPECT OF WORKING THE HARD- 
WOOD FORESTS OF BURMA, : 


The following article, contributed by Mr. H.R. MacMillan, 
Chief Forester in British Columbia, will be read with interest 
by Indian Forest Officers and more especially by those in 
Burma :—~ 

A visitor, particularly from a temperate climate, should be 
cautious in expressing an opinion on forestry in India. The 
difficulties under which the work is carried on are obviously 
beyond his imagination. Therefore, though the writer’s conviction 
that India is a full half century or more ahead of North American 
forest administration, is expressed on a mid-March noon in camp 
in a Burma jungle, it does not follow that he feels himself capable 
of properly appreciating the fight won against climate, exile, 
subordinate inertia and apathy before results began to appear. 

The Forest Service in India is fortunate in having courageous- 
ly secured complete contro! of the forest resources of the country. 
This advantage may not be fully realised by thosc foresters who 
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have not seen what has happened in the United States and 
Canada, where unregulated cxploitation has destroyed rich virgin 
forests, with small return to the Government and small profit to 
the timber-cutters, and has left, in the place of the forest, land 
unfit for agriculture, upon which the regeneration of a useful or 
valuable forest will be a slow and expensive process—so expensive 
in the case of large areas in Eastern Canada that there is no 
prospect of its probable accomplishment, Only limited propor- 
tions of the forest land, either in the United States or in Canada, 
are under the management of the Forest Services. North 
American foresters must yet struggle for generations towards the 
position already held by the Indian Torest Service, vis, the 
control of all the forest land in the country and the freedom to 
manage it for the benefit of the State unaffected by little else than 
yield, market and sylvicultural considerations. It is marvellous 
that in a land so old as India, the Forest Service should, unham- 
pered by private opposition, administer practically all the forests, 
and that in a country so new as America, private owners should, 
wnhampered by Forest Services, destroy so much of the forest. 
It speaks volumes both for the skill and vision with which the 
early Indian foresters assumed control of the situation and for 
the destructive tendencies of the Anglo-Saxon immigrants to the 
new world. 

Forestry in India has succeeded in hiding its light under a 
bushel. ‘The propaganda, which it is necessary to carry on in 
North America to secure public support and appropriations for 
forest work, results in all work being widely advertised, sometimes 
to such an extent that the actual accomplishments when viewed 
are disappointing. It is refreshing to find that in India the reverse 
is true, that forest administration is in advance of the accounts 
that have been allowed to penetrate to other countries, 

It is surprising to find that so little cutling is done in reserved 
forests in India except according to Working Plans which provide 
for the maintenance of the annual yield. Canada has yet to 
initiate her first Working Plan, though there are many places, 
east of the Rocky Mountains, where over-cutting is the rule and 
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where conditions of market and accessibility make Working Plans 
already desirable. The situation in the United States is not 
greatly different. East uf the Rocky Mountains practically the 
whole of the valuable hardwood and pine forests are being wiped 
out by uncontrolled cutting. Both forest and land have passed 
beyond the control of Government. West of the Rocky Mountains 
where the greater part of the United States forest reserves are 
situated, over two-thirds of the forests have passed into private 
ownership and are being cut as they become accessible, without 
regard for any consideration excepting present profit. The forest 
reservations do not contain the richest nor most accessible bodies 
of timbers, excepting in a few instances, and there has not yet 
been sucha tendency to over-cut as would be the case with 
valuable species in Indian forests were no control imposed, 
Though it has not yet been found practicable nor advisable, for a 
variety of reasons, to undertake the preparation of Working Plans 
on a large scale, the United States Iorest Service in administering 
the western forest reservations is keeping the annual cut from 
each reservation below the possibility of maintained production 
and is seeking, chiefly by adapting cutting methods to the sylvicul- 
tural demands of the valuable species, to secure natural regenera- 
tion. A great difficulty in the way of forest administration both 
in Western Canada and in the Western United States is the 
unprofitable nature of the timber industry, a condition which seems 
likely to continue, through the ruinous competition induced by 
over-production of timber and is likely to render any forest 
regulations, however slight the extra expense they entail, difficult 
of introduction, 

The profits possible and evidently common to the teak indus- 
try in Burma are astounding, and incredible to one acquainted 
with the timber industry in North America, A country where 
private companies ean clear a net profit of 35 rupees a ton on so 
simple an operation as moving logs one hundred or two hundred 
miles from a Government surveyed and counted forest to an assured 
market would seem an earthly paradise to the loggers and timber 
dealers of Western Canada, where firms build costly railroads into 
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country which they have explored at their own care and charge, 
risk their logs two hundred miles in the open ocean, erect their 
own mills, drying kilns, extensive lumber yards for the manufac- 
ture of eight or ten species of timbers into the forty or fifty 
dimensions and grades in which they must be stocked and put on 
the market, and in the end, after granting six months to two 
years’ credit on the sales, reap a net profit of two to three rupees a 
ton. 

The situation viewed from the Government standpoint is quite 
as astounding, One might almost say, so valuable is teak, that 
the management of this timber resembles a mining operation 
almost as much asa forestry operation. The profits accruing to 
the Government on a tree which nets 30 rupees a ton fn royalty, or 
70 rupees a ton in profit on departmental working, are so great, 
that even should there only be one or two trees per acre the 
forester, led like the placer miner of early British Columbia, by the 
beacon of easy gold,is tempted to manage his forest for teak 
alone, or nearly so, although the remaining nine-tenths of the 
forest may consist of useful and probably valuable species of large 
size, free from log defects and comparatively easy of access, That 
teak alone should float, that coincident with teak should be that 
rare, cheap and self-propelling skidder, the elephant, has, together 
with the great profit possible on teak, made the apparent neglect 
of the other species natural. 

A forester, somewhat familiar with the world’s timber markets, 
and likewise with the quality, condition and cost of production of 
hardwood timbers, in the regions from which the chief hardwood 
supplies of the world are now being drawn, may perhaps be 
pardoned, for venturing to suggest that possibly the time has come 
when the undeniably rich hardwood forests of Burma might be 
worked, to the advantage of sylviculture, at greater profit than is 
afforded by the present extraction of teak alone. 

A reference to the history of the hardwood forests of North 
America reveals the fact that originally those forests were con- 
sidered in somewhat the same light as the hardwood forests of 
Burma to-day. Two generations ago the southern portions of 
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Eastern Canada were covered with a dense forest of mixed 
hardwoods, amongst which and beyond which lay stands of the 
valuable white pine (Pinas sfrobus). White pine was floatable, was 
in great demand and the cutting of it for export to Europe was the 
staple industry of the community, The hardwood forest, contain- 
ing on an average perhaps twenty-five to thirty tons of timber 
to the acre, consisting of a mixture varying from about eight to 
over thirty species, practically none of which wauld float, was 
considered 4 menace to the development of the community. One 
or two hardwood species, white oak (Quercus afba) suitable for the 
navy of the day and for tight cooperage, and black walnut C/ug/ans 
nigra), valuable for cabinet work, were extracted, The remainder, 
other oaks, elms, maples, beech, hirch, ash, hickory were by dint 
of great exertion cut dawn, turned into potash for export or burned 
without salvage, Only when destruction was almost complete, 
thirty years ago, was it discovered that not one of those woods wag 
without its value in the implement, vehicle, furniture, house 
trimming, general manufacturing and pulp industries that had 
sprung up inthe country. Within a few years after completing 
the destruction of her hardwacd forests, Canada was importing, for 
her industrial needs, mixed hardwood timber at the rate of over 
%4000,000 per year. The Canadian hardwoods were destroyed 
because white pine being afloatable wood was more easily and 
more profitably extracted and marketed, while the hardwoods be. 
ing mixed and accessible only by railroad appeared to involve a 
greater risk and greater effort—an effort that was not forthcoming 
while white pine was available. 

It was proved beyond a doubt, however, when a start was made 
with the extraction of the mixed hardwoods, that a use and market 
could be found for all species at a certain profit. The difficulty 
yery quickly became one of forest exhaustion, The parallel 
between the situation now existing in Burma and the condition two 
generations ago in Canada is striking. 

The objections urged against the extraction of the hardwoods 
of Burma are, roughly— : 

(1) the woods will not float and are therefore inaccessible ; 
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(2) the species are low in quality and unmarketable; 
(3) the forest is so mixed that the bringing together of 
saleable quantities of uniform timber is hopeless. 

There may be many areas in (the great hardwood region of) 
Burma that are inaccessible because the timber will not float, but 
there are large areas (such’ as those visited by the writer in the 
Tharrawaddy Division) where the mixed hardwood forest is incom- 
parably more accessible to the oecan than the greater part of the 
hardwood forests in America, from which a great portion of the 
world’s supplies are now being drawn. Accessibility of a hardwood 
forest depends upon the area of the tract, the quantity of timber 
that may be cut from an acre, the topography and the distance of 
the tract from an existing railroad or pot, The area must be large 
enough to produce, under the conditions under which it is to be 
cut, timber sufficient to supply a railroad and saw-mill for fifteen to 
twenty-years. There must be sufficient timber cut per square mile 
or per acre under the regulations imposed, to permit of the concen- 
tration of the extracting operations to such an extent that it will 
not be necessary to drag the logs too far to the railroad nor to 
build an excessive mileage of railroad branch lines, The topo- 
graphy of the country, while not necessarily level, should admit of 
the reaching of the whole area by cheaply constructed light railroad 
branches about four miles apart. The various factors named are, 
of course, interpendent, a saving on one charge makes possible a 
greater expenditure on another, and the combined charges, when 
compared with the cost of building the railroad necessary to con- 
nect the tract with existing communications, and the value of the 
timber at the point of sale, determine the feasibility of railroad 
logging. 

While it is not possible to attach concrete values to the factors 
to be considered, it may be stated without hesitation that at least 
one tract visited in Tharrawaddy meets the requirements in every 
particular. This tract of about sixty square miles, if cut under the 
system now being tried for the introduction of the Uniform method, 
should produce at least fifteen to twenty tons of marketable timber 
per acre from the present stand, Hardwood forests averaging 
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about this stand per acre, and no more accessibly situated are 
profitably extracted by railroad in America. The cost of making 
the logs and hauling them to the railroad on this particular tract in 
Tharrawaddy would come to about four rupees per ton for an average 
haul of two miles. This is on the average cheaper than would be 
the case for an American logging operation. The construction of 
the logging railroad to the main line railroad, about fifteen miles, 
and the construction of the branch lines probably at the rate of 
one to three miles per year, would involve no difficulties and no 
expensive work. The ground traversed appears much more adapt- 
ed to cheap railroad construction, an inexpensive operation, than 
is usually the case in hardwood tracts now being logged in America. 
It should be kept constantly in inind thal no gauge less than a 
metre should be used for such timbers as the heavy hardwoods, 
that the loads will all travel one way, from the hills to the plain and 
that, therefore, down grade curves to 4 per cent. are permissible, that 
the standard of construction should be kept as low as is consistent 
with economical operation in order to avoid piling up overhead 
charges, The capital cost of the line should be kept low even 
if a slight increase in the operating charges is involved. This 
is important for the reason that if the tract is worked over 
in twenty years, not to be touched again until the end of another 
rotation, the capital cost of the railroad should be entirely wiped 
off during the period of working. 

Though an accurate estimate of the quantity of timber on 
the tract is not available and an estimate of the cost of construction 
of the railroad has not been made, judging from results obtained 
under similar or less favourahle conditions in America, it is safe to 
hazard the estimate that hardwood timber from the Tharrawaddy 
Division may be delivered over a railroad twenty miles long, to 
Letpadan, for ten rupees per ton exclusive of royalty. Under such 
conditions the hardwood forests can no longer be held to be 
inaccessible. Were these forests, just as they stand, situated in 
North America, keen competition would arise for their purchase, 
they would be logged by railroad, and a portion of their outturn 
would be sold in Europe, Africa and India, 
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The prevailing belief that mixed Burma hardwoods cannot be 
sold appears to be due to several causes, the most important of 
which are :— 

(1) most of the woods, if used in Burma, are destroyed by 
white-ants ; 

(2) competition in foreign markets with established American 
hardwoods ; 

(3) the conservatism of timber dealers ; 

(4) seasoning difficulties have not been solved ; 

(5) the timber has not been put on the market in sufficient 
quantity ; . 

(6) the possible selling price is unknown. 

If some of the most valued American woods had made their 
debut in Burma, they would have been quickly destroyed by white- 
ants and would have earned an unsavoury reputation which would 
have delayed their introduction to foreign markets. Possibly 
Burmese woods, which are lightly valued in Burma, both because 
they suffer in comparison with the extraordinarily valuable teak, 
and because they do not resist white-ants, would, nevertheless, meet 
some of the many varied requirements of foreign markets, The 
hardwoods in the Burma forests will produce, on the average, 
longer, cleaner, sounder logs than the present American hardwood 
forest, and will evidently furnish woods of almost any desired 
hardness, colour, weight, durability, strength or quality. The chief 
foreign markets of the world are now dominated by supplies from 
the United States. American oaks, maple, birch, poplar, elm, 
beech, gum are exported to Europe, Canada, Africa, Australia and 
even to India, in large quantities. The demands of the domestic 
market in the United States are very great and are rapidly grow- 
ing, the area of hardwood forest remaining is small, the quality of 
the timber remaining shows deterioration, the price is increasing 
and the supply available is expected to last, at present rates of 
consumption, only a decade or two. 

The United States cannot continue to export, in large quan- 
tities, the species now well known in Europe, nor are there other 
species that can be substituted from that Continent. The time 
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appears opportune, when trade becomes normal, to put new hard- 
wood species on the foreign market. 

A difficulty to be overcome is the conservatism of the timber 
trade. Timber is bought and sold in importing countries on name 
alone. Neither the wholesaler, the retailer nor the ultimate con- 
sumer have any means of testing timbers except by trial. Once they 
discover that timber with a certain name is suitable for a fixed 
purpose, they demand that timber and depend upon it so long as it 
is available at a reasonable price. This is particularly the case 
with hardwoods used chiefly as raw materials by manufacturers. 
Every new hardwood has, therefore, had a stiff fight. It has only 
entered the market when the timber originally in demand became 
too expensive, The marketing of American hardwoods abroad 
during the past three decades exemplifies this condition. Almost 
every timber-using trade in Great Britain, though built up by the 
use of certain American hardwood species, has seen the species 
originatly used become expensive and suffer substitution or dilution 
by timbers previously considered unfit. While white oak abounded 
other oaks were considered unsuitable for industrial purposes. The 
latter now constitute the bulk of the exports, The tight cooperage 
industry was built up on Quercus alba; itis now supplied chiefly 
by other species. The slack cooperage industry depended originally 
on basswood (Titian Americana), This species became valuable 
and so species previously left to rot in the forest, gums, beech, 
poplar, now constitute the raw material of this important industry. 
So it goes throughout the hundreds of trades and industrial estab- 
lishments using hardwoods, all have within a generation been forced, 
against their will, to accept new timbers, sometimes new species of 
the same genera, sometimes woods different in family as well as 
name, yet upon investigation proving, while different possibly in 
appearance, to possess the characteristics demanded by the industry. 
Maple and oak have been substituted for hickory for use in handles, 
Gums under the names of Satin walnut and Circassian walnut have 
heen substituted for genuine walnut in the furniture and cabinet 
trades ; gum, under the name of hazel pine, has been substituted foe 
more valuable hardwoods in manufacturing office Attings. Thr 
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Japanese, in endeavouring to build up an export trade in hard- 
woods to the west coast of North and South America, and India, 
are giving their timbers trade names such as Hakaido pine, 
Japanese ash, Japanese oak, to indicate the uses to which they may 
be put, though they may be quite different from the woods after 
which they are named and with which they compete; this is a 
wise precaution in order to secure for the wood an easy introduc- 
tion to the market. After the wood has been supplied to the 
proper industries at a competitive price, it will be purchased on its 
own merits, The fact that various families, genera and species 
have followed one another in maintaining the hardwoods required 
by the indastrial world shows that Burmese hardwonds need not 
be ruled out merely because they differ in name and minor charac- 
teristics from the species now in use. Vehicles, furniture, small 
woodenware, implements, cooperage, packing cases, machinery and 
other industries will continue to demand woods of almost every 
combination of hardness, toughness, durability, strength, cleavabil 
ity and finish. No one of the four or five score widely varying 
species from the forests of North America has been found 
unmarketable, An industrial use and profitable demand has 
been discovered for all. The same will undoubtedly prove the 
case for Burmese woods. 

Hardwoods vary greatly in their seasoning characteristics. 
Those which warp or split when seasoned naturally in the open or 
which develop moulds will require special treatment. This is 
especially likely in Burma, where the climate will induce too 
rapid drying and at certain seasons a very rapid growth of fungi. 
It may be expected that experimenting with gradual seasoning by 
steam in dry kilns will prevent warping or splitting with most 
species, and that dipping in inexpensive aseptic solutions will 
prevent the development of stains in others. Such problems have 
been so successfully solved with troublesome hardwoods else- 
where as to lead one to expect favourable results when they are 
taken up in Burma. 

Even when other hardwoods were selling at good prices in the 
United States fifteen years ago, red gum was left standing where 
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mixed forests were cut, solely because it could not be seasoned by 
the open-air methods then in use for other species. The seasoning 
of this timber was investigated by the Forest Service, a simple and 
inexpensive system was devised, which prevented warping or 
splitting. As a result, the wood is now in great demand for 
furniture, cabinet work, cooperage and industrial purposes, Ex- 
cellent results may be expected from studies of the methods to be 
adopted in seasoning the hardwoods of Burma. These hardwoods, 
if once sufficiently seasoned for shipment, will not exhibit the same 
tendency in temperate climates to check, split or warp as if used in 
Burma. The problem of seasoning the product from a mixed 
hardwood forest is of course greatly simplified if sufficient 
quantities of each of the various classes of species are brought to a 
common cenlre each year to make economical handling possible. 
This would be the case where railroad logging operations were in 
progress. 

A vital point in marketing new or unknown timbers is the 
maintenance of a constant supply on the market. There is 
nothing gained by sending a new product to market in whecl- 
barrow loads, A new species may be eminently suitable for 
vehicle manufacture ; a few logs are sent to a manufacturer in 
England for trial ; the wood is found satisfactory; the manu- 
facturer or timber importer enquires the price at which several 
hundred tons a year can be delivered at an English port; an 
answer is not forthcoming and the business drops and yet the 
difficulty may not have been in the quantity of the particular 
timber available in the forest. Several species likely to be valu- 
able are more plentiful in the forests of Burma than any hardwood 
species in the United States. Several useful species now standing 
unused are probably quite as plentiful as teak. The difficulty lies 
in the fact that these species are not now being taken out in 
commercial quantities. If one or two thousand acres of hardwood 
forests were cut over in one felling series each year, a sufficient 
quantity of the various timbers suitable for the various trades 
would be accumulated each year to interest the importers and to 
develop an export demand. 
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Once a supply of a few thousand tons of each of the various 
classes of timber, suitable for such industries as vehicle building, 
machinery, implement, handle, furniture or cabinet-making, is 
assured each year, it should prove easily possible to make sales. 
It is manifestly impossible, however, to develop a market either 
when only a few logs of a species can be secured at odd times, as 
at present, or where one species alone must bear the whole cost of 
making the roads, and improvements for extraction, as is now the 
case with pyinkado, 

Burmese hardwood timber can be placed upon the different 
foreign markets, if extracted and manufactured in the same 
manner as in the United States, at lower prices than were 
demanded for American hardwoods betore the war. ‘here is not 
sufficient space here to enter into detailed comparisons of cost, 
but it is safe to estimate that converted Burmese hardwoods can 
be placed on the British market, in times of normal freights, 
including an average royalty to the Government of seven rupees a 
ton, for seventy-five rupees a ton. The freedom of Burmese 
hardwoods from knots, decay and defects will make possible the 
production of a very high grade of timber such as cannot now be 
secured in American species on the English market for less than 
eighty to one hundred rupees per ton. 

The organisation which will make it possible to sell Burmese 
hardwood timbers at competitive prices on foreign markets will 
also make it possible to get over the difficulty, hitherto insurmount- 
able, of assembling at one shipping point a sufficient quantity of 
each of the various classes of timber to make it possible to work 
up a market for the complete produce of a tract. If one or two 
thousand acres of mixed hardwood forests were worked over 
annually, about twelve to fifteen varieties of timber would be 
produced or about the same number or even less than are produced 
on a similar area in the United States. The various species when 
converted would be kept separate, except in cases of species so 
alike in quality as to be suited for the same purpose. Such 
species might well be marketed under one name. Several 
hundred or several thousand tons of each species would be 
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accumulated in stock, There would be the assurance of like 
quantities through succeeding years, and the difficulty of mixed 
species, no worse on any one large tract in Burma than in the 
United States, where thirty species are sometimes found together, 
would be solved. 

There are several important reasons why the opening up of 
the mixed forests of Burma by railroad should be considered :— 

1, The hardwood forests of Amcrica are becoming ex- 
hausted. 

Other countries, no more favoured than Burma, arc 
now entering the export field. 

3, A large market exists in Europe, India and Africa. 

4. The revenue of the province would be greatly increased. 

5. The means would be provided of more profitably intro- 
ducing the Uniform system. 

6. The development of local industries would be encouraged. 

y. Mechanical skidding machinery would be rendered 
possible. 

8, Resultant concentration of operations would facilitate 
control by Forest Officers. 

The industrial countries of the world are yearly importing 
increasingly larger quantities of hardwoods, The home demands 
of the United States and Canada and the steady export drain 
have already put several important species practically beyond 

” yeach and have reduced others to the point where export supplies 
are available for only a few years longer. Already a trickle of 
trade, destined to increase, has set in the other way, and tropical 
hardwoods, for house-finishing, electrical industries, railway coach- 
building, cabinet work and furniture-making are being imported 
into both the United States and Canada. It will soon become 
necessary to find a new source of supply. As American supplies 
become scarce, prices will increase, giving Burmese woods an even 
more favourable opportunity to compete. As American hard- 
woods become exhausted, the trade names under which they have 
been sold, hickory, ash, oak, chestnut, elm, walnut, cherry, will 
gradually lose a leading position on the market and the competi- 
tion of woods with hitherto unfamiliar names will be facilitated. 


bv 
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Whether the future export trade in hardwoods is carried on 
from Burma, Japan, the Philippines, Borneo or Siam, will depend 
very much on the initiative shown in developing Burma forests. 

As compared with the countries named, Burma not only 
possesses the largest forest areas to be found in the countries 
named but also possesses the areas most advantageously situated 
with regard to the export market. Shipments made to India 
alone in recent years from the above countries show that the 
development of mixed hardwood forests is already an important 
factor in the trade of countries possessing no natural advantages 
over Burma. 

Imports of manufactured and unmanufactured hardwoods 
into India in 1913-14 from countries recently undertaking pro- 
duction of hardwoods :— 


Countries of origin. Value. 
& 
Japan... oe wee see 277,764 
Straits... or oe se 99,767 
Java... ath Be ve 10,629 
Philippines ote sit oa 3,030 
Total vee 391,190 


No statement of imports is necessary to show the great 
demand in Europe and elsewhere for bardwoud limber suitable 
for manufacturing and industrial purposes. The industrial nations 
of Europe have long since ceased to meet their own requirements 
and have become yearly increasingly dependent on America, a 
source which already shows signs of failing. 

The home market in India is very important, The annual 
imports of hardwoods, which might well be supplied from the 


accessible Burma forests, are :— 
Value imported in 


1913-14. 
4 
Tea chests tee oak tes 349435 
Sleepers ... an ote ves 255,153 
Manufactured article! ee ss 64,282 


Total «1 668,870 
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The tea chests are nearly all made from hardwoods, chiefly 
alder and birch. A large proportion of the sleepers and almost 
all the manufactured articles are similarly made from hardwoods. 
Furthermore the commodities listed above do not require such 
qualities of timber as would be difficult to secure in the forests 
of Burma. 

It is simply a question of getting the timber out in somewhat 
the same manner as itis taken out in other countries, Forests 
more difficult to reach from the sea than some of the forests in 
Burma, and no richer, are being developed ten to twenty thousand 
miles away and the manufactured timber exported to India in 
large quantities. 

The sleeper trade of India alone offers great possibilities. 
One of the obstacles now in the way of its development is the fact 
that local timbers are not cut on a sufficiently large scale, either 
to provide commercial sized shipments of the durable timbers, 
or to make it worth while to give preservative treatment, as is 
done in other countries, to the sufficiently hard, but non-durable, 
timbers, 

South Africa is under the necessity of importing all her timber 
requirements, The large quantities of hardwoods now imported 
come chiefly from America and Australia. Neither uf these 
supplies will continue indefinitely ; Burma is well situated to take 
up the trade. 

No volume of export trade in hardwoods appears to be too 
large for Burma to contemplate. The mixed hardwood forests of 
Burma cover as large or larger areas than the original total hard- 
wood forest areas of the United States, they are more accessible, 
and they have the added advantage of coming into development 
at a period when the demands for hardwood are greater and 
more varied, the prices higher and the facilities for extraction 
and manufacture much more highly developed than was the case 
when North American forests were developed. 

Lacking a valuation survey, it has been estimated that the 
mixed hardwood forests of Tharrawaddy would produce fifteen 
tons per acre exclusive of teak and that the royalty would average 
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seven rupees per ton. A revenue from royalty of at least one 
hundred rupees per acre exclusive of teak on forests now unused 
would appear likely to, be a very important factor in provincia 
revenues. This revenue might be increased by the increased royalty 
procurable from bamboos if a cheaper means of extraction were 
provided by railroad. The development of the hardwood forests 
would probably proceed slowly, but, taking into consideration the 
world demand for the timber, the exhaustion of other areas, and the 
accessibility of the Burma forests, there appears no sound reason 
why the revenue from mixed hardwoods in Burma should not 
eventually rival that from teak. 

The extraction of hardwoods by railway neither implies nor 
necessitates forest destruction. Under the conditions prevailing 
in the Tharrawaddy Division it appears that the introduction of 
the Uniform System might be accomplished ata profit, by the 
cutting and sale of mixed species if rendered accessible by railroad, 
whereas at present it is being accomplished at a great loss uf 
valuable timber which is felled and which, owing to lack of means 
of extraction, must be left to rot on the ground. 

Should it be desired to work the forest on the Uniform System 
for the regeneration of teak, cutting and extracting operations 
could be carried on over a compartment for two or three years 
in succession, or, if necessary, the felling might extend over a longer 
period. In that case it would be necessary to group three or four 
compartments to be worked over simultaneously, 

Another sylvicultural advantage would be that such areas as 
are not adapted for teak could be managed for the production of 
other species which, though valuable and useful, cannot now be 
considered because they will not float. It would become possible 
to consider the whole forest area valuable and revenue-producing 
to extend sylviculture to cover all areas and all valuable species, 
and Burma would no longer be a one-tree Province nor Burma 
forestry a one-tree profession. 

Extraction ona large scale by bringing to a common point 
aconstant supply of logs of the various species suitable for the 
manufacture of matches, bobbins, tea chests, creosoted sleepers, 
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must precede the development of such manufacturing industries, 
The proprietor of a match factory can neither pay any one else nor 
undertake himself to cut over a forest in which scattered trees 
only are fit for his purpose ; the same holds true for the capitalist 
who would engage in the other industries, yet there are un- 
doubtedly trees in the forests of Burma eminently suitable for raw 
materials for these industries. When the facilities are provided 
for the extraction of all species at one time, subject to sylvicul- 
tural safeguards, timber will be made available at central 
points at such costs and in such constant quantities as to justify 
the erection of factories and the launching of those important 
industries which in other countries work up forest products. 

If elephant and buffalo power continue to be available in 
sufficient quantities at the prices now paid, it should be possible to 
undertake the profitable extraction of mixed hardwood forests 
by railroad without the introduction of mechanical skidders. 
Nevertheless, mechanical skidders may, through the growing 
scarcity of animals, become necessary in the ordinary course of 
extraction in Burma. Under present conditions, where the felling 
schemes are on a small scale, only small areas are cut over at one 
time in one place. Where only one or two species are taken, the 
prospects of skidding machinery, even should it become necessary 
through Jack of animals, are not favourable. On the other hand, 
should extraction by railroads be undertaken and if a cheap 
means of moving the skidder by railroad be provided, the cost of 
removing the timber could probably be reduced by the use of 
skidders with a resultant increase in royalty to the Government. 

Undoubtedly one great difficulty confronting Forest Officers in 
Burma is the necessity for giving personal supervision with a small 
staff to many small scattered felling areas, Much valuable time 
is unavoidably Jost on the road and a forester, as is perhaps the 
case everywhere, comes to the conclusion that he earns his living 
with his feet rather than his head. The concentration of felling 
schemes under areas worked by railroad would make Possible a 
more intense supervision. 
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The possibilities outlined in this paper have been based on an 
impression gained by walking through fifty or sixty miles of forest 
and making ocular estimates of timber on average quarter acre 
plots. It appears well worth while to make a valuation survey of 
forty or fifty square miles of forest on an accessible area in such a 
division as Tharrawaddy, and if the amount of timber discovered 
jnstifies it to make an estimate of the cost of building and operat- 
ing a railroad for the hauling of the timber, the estimate of the 
timber and the preparation of a stock map do not require the 
presence of a person experienced in railroad logging. The 
estimate of the cost of building and working the railroad with its 
branches, the detailed estimate of the cost and plans for the 
method of extraction and conversion should be made in conjunc- 
tion with the District Forest Officer by some one conversant with 
railroad extraction. fa 

The benefit to be gained by making accessible and profitable 
the great areas of hardwoods in Burma are so great financially, 
industrially and sylviculturally, that it seems well worth while to 
spend on a valuation survey of timber available, and an estimate 
of the cost of extraction, the small sum necessary to determine the 
exact possibilities. Ps 

The great value of the teak forests should not be allowed to 
obscure the possibilities of the other species. 33 

The suggestion has been made at different times that foresters 
from certain North American districts would find more to learn 
from a study of the work carried out on a large scale in India than 
from the more intensive operations in Europe. The writer is inclin 
ed to agree with this suggestion. No forester can come in contact 
with the professionally keen Indian District Forest Officer carrying 
on his work alone under personal discomforts unknown either in 
Canada or the United States without receiving inspiration, No 
forestcr can become acquainted with the sweeping accomplishments 
of the Indian Forest Service which, within fifty years, replaced 
forest destruction by the introduction of forest management over 
an area unequalled elsewhere in the world for difficulties, without 
acquiring a greater respect for his profession. One of the finest 
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features of British administration in India must be that represented 
by the work of the two generations of Forest Officers, a handful of 
Europeans amongst three hundred million natives, whose every 
habit is opposed to the aim of forestry. That these few foresters 
in half a century should have brought forestry in India to the 
present stage, where practically destroyed forests are being regene- 
rated and formerly inaccessible forests are being worked in such a 
manner as to demonstrate almost as well in Europe, the working 
of the various systems of sylviculture, must appear to any visitor 
absolutely incredible, Foresters from India might also. benefit by. 
visiting North America. The home of forest destruction is likely. 
to show the most economical methods of extraction and of manu- 
facture. Foresters from Burma especially, where large areas of 
untouched forest yet exist, might, by visiting the steam logging 
operations of America, and the large well-organised saw-mills, judge 
more accurately than has been set out above, the greater possi. 
bilities of Burma forests. 


FOREST GROWTH ON OLD SHIFTING HILL CULTIVATION. 
BY A, RGDGER, L.F.S. 

The problem of how to replace the forests destroyed by 
taungya cutters is always of interest, and the accompanying 
photograph (Plate 46) shows a first-rate example of what nature 
can do unaided in its solution. This wood was seen in the Prome 
district in unclassed forest at an elevation of about 500 feet on the 
outer skirts of the Pegu Yomas, on the 7é:‘A/agyaw to the north 
of the village of Ngashinkwin. The slope was moderate, the soil 
fairly good loam, and bamboo (Dendrocalamus strictus) was scaree 
in the neighbourhood. The area had been cut over about 17 years 
before and the photograph was taken in December 1915, by which 
date the ground had been largely occupied by good dense. pole 
growth, Three ‘countings were made and the following figures 
obtained :— . sé: 

Number of stems per acre Me so L180 


Timber down to 2 ft. girth: cubic feet per acre 165° -*’ 
Small wood: cubic feet per acre... ss 1108 


Total | i 1,273. 
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The volumes were calculated from sample trees of all sizes 
which were felled. Seventy-four per cent. of the trees were below 
one foot in girth and the largest measured 34 feet in girth at breast- 
height, Svephegyne diverstfolia (Binga) formed 72 per cent. of the 
total crop and almost all the stems of this species measured less 
than 14 inches in girth. The species coming next in numbers were 
Hymenodictyon excetsum (Kuthan), Bombax insigue (Didu) and 
Berrya Ammonilla (Petwun), but there were only 25 of the last- 
named per acre, There was also a sprinkling of Zrythriza sp., 

" Odina Wodier, Spondias mangifera, Lagerstremia villosa and a 
few others. The number of stems and volume per acre compare 
quite well with the same figures for a carefully tended teak planta- 
tion in the neighbourhood, 13 years old, in which there were 690 
stems and 1,385 cubic feet of small wood per acre. 


NOTE ON THE COLLECTION OF SAVANNAH GRASSES FOR 
PULPING EXPERIMENTS. = 
BY W, RAITT, F.C.S., CONSULTING CELLULOSE EXPERT, FOREST 
: RESRARCH INSTITUTE. 

"In the published report on Savannah Grasses (Indian Forest 
Records, Vol. V, Part III), attention is drawn to the constitutional 
differences between various parts of the species dealt with in 
order to emphasize the greater value of flower culms. Thus the 
flower culm of Saccharum Munja was found to yield 42 per cent. 
of fibrous cellulose against 34 per cent. for leaf culms. The aver- 
age for the whole plant came out at 4o percent. showing that the 
greater proportionate weight of the former so far wiped out the 
lesser value of the latter as to make the distinction of little prac- 
tical value. The samples dealt with were small in quantity and 
contained little or no twmature leaf and probably the weather 
conditions prior to their harvesting were unfavourable to its pro- 
duction. Recent experience with grass collected on a considerable 
scale makes it desirable to issue a warning against zmmature leaf. 

The character of the cellulose skeleton of a grass depends 
Jargely on the work the plant has to do and the forces it has to 
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resist and the excellent quality of the cellulose found in the flower 
culms of Savannah Grasses is due to the cnlm having to force its 
way to a considerable height above its leaf mass and there to carry 
an apparently top-heavy flowering head swinging freely in wind- 
swept spaces and resisting the beating down effects of wind and rain, 
The stem must, in a large degree, develop flexible rigidity, and it 
is just this quality of ferible rigidity which we readily recognize 
in the individual fibres of its cellulose skeleton. Wood cellulose 
does not possess it, for in the tree resistance to the elements js 
provided by highly liquified solid tissue. 

The leaf culms have no such serious strains to resist they do 
niat rise to so great a height, they are massed in the clump to an 
extent which gives them mutual support and their cellulose struc- 
ture is organized accordingly. It is inferior to that of the flower 
culms both in quantity and quality, but when it represents a 
growth of several months and therefore has had time to develop 
and mature, such inferiority is not enough to make a serious differ- 
ence to either the yield, or its quality, of the whole crop. The 
case is very different with immature leaf, by which I mean short 
leaf of probably only a few weeks’ growth crowding up the bottom 
of the clump and from twelve to thirty inches in length. Ina 
normal season probably little of it will appear and ‘the conditions 
that induce it may be a prolonged dry break of the rains in 
August—September followed by their recurrence for a short 
period prior to their final cessation, or, the interjection of a few 
wet days during the normally dry weather of the cropping season, 
The effect is a dense quick rush of short leaf which has its develop- 
ment immediately arrested by the recurrence of dry weather, 
When thoroughly sun-dried, it may be ground to powder by merely 
rubbing it between the hands ‘and a material which behaves thus 
has no value as a cellulose producer. 

~ - Its effect upon the cellulose result of the whole crop would 
not be serious if it meant only a reduction of the average yield, 
but it goes further than that. Such cellulose, as it contains, has an 
abnormal proportion unorganized, Ze, in true cellulose form, and 
that which is in fibrous form-has only bégun thé organizing process 
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and is in tender non-resistant fibres of about o'5 mm. length 
instead of the tough 2°5 to 4:0 mm. fibres found in the flower 
culms, Both forms break down during the digestion process into 
aviscous débris which agglutinates itself on to the good pulp 
and seriously interferes with the proper after-treatment of the 
latter. No pulp .isof much use to the paper-maker unless it is 
what he describes as “ free,” a condition in which the individual 
fibres are capable of floating independently on each other and the 
precise opposite of agglutinated and matted masses. It also 
interferes considerably with the bleaching of the pulp being itself 
almost unbieachable. 

Fortunately it is a simple matter to prevent the admixture of 
immature leaf, Whenever such growth is present I] would recom- 
mend that it be left on the ground by grasping the whole cut 
mass of the clump at about four feet from the cut end and shaking 
the short stuff out, , 


DEMARCATION OF FOREST RESERVES IN BURMA. 
BY A. J, BUTTERWICK, P.F.S, 

1, According to the rules now in vogue, the following is the. 
method usually adopted for demarcating forest reserves in Burma. 
The outer boundary is delineated by means of pillars or posts, 
boards, and blazed trees, whereas the inter-compartment boundary 
is marked by pillars or posts at the junction of two or more com- 
partments, and blazed trees. This article is not concerned with 
boundary pillars or posts, but only with the system of blazing 
trees, which, in the writer's humble opinion, is neither desirable 
nor required. As a matter of fact, as may be seen from the 
accompanying photos (Plates 47—49), it is in some cases very 
injurious to the trees themselves, 

2. The following are the rules which govern the blazing of 
trees for demarcation :— 

“Trees under one foot in diameter should not be blazed if a 
sufficient number of larger trees are available. The blazes will be 
cut at a convenient height from the ground on the outer side of 
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trees, on ot within the forest as near as possible to the boundary 
line, and will face outwards. They should have a well and clearly 
cut face, both edges of which will be bevelled well back to delay 
occlusion, sufficient of the heartwood being exposed (in the casé 
of trees having a distinct heart) to take at least three clean 
impressions of the demarcation hammer. 

; “Tnter-compartment boundaries shall be blazed similarly to 
réserve boundaries, but the trees shall be blazed on both sides, each 
blaze being marked with the compartment hammer.” 

“Again later orders on this subject are :-— 

“Blazes must face away from the compartment to which 
they refer; thus in the diagram below, when walking north along 
the ridge AB, blazes marked 25 will be seen facing east and blazes 
marked 26 will face west. 


North 
B 


West C 25 East C 26 


“ Several impressions of the number may be put in the centre 
of the blaze, and the C hammer put round it. To indicate places 
where posts have been put, it is advisable to have, say, three trees 
close to the post, on each line meeting at the post, blazed twice, 
one blaze above the other. 

“Teak trees must never be blazed unless they are useless for 
timber or there are no other trees to blaze. Numbers should be 
struck én the heartwood. It is better to have a few large trees 
blazed than a large number of small trees; as the latter often 
break and rot. From one blazed tree the next should be easily 
visible.” 

3. From the above rules it may be concluded that the 
following trees should not, ordinarily, be blazed — 

(a) Teak trees, (2) Troes under one foot diameter, (¢) Trees 
without a distinct heartwood. (d) Trees some distance from the 
boundary line. 
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. The.officer. doing the demarcation is, therefore, limited in his 
selection of trees to be blazed. Also it may be noted that in the 
outer boundary lines, trees will be blazed in one place, on one 
side only, except near pillars or posts, where a few trees are to be 
blazed in two places, one blaze being above the other. Along 
inter-compartment fines trees will he blazed on both sides,.and 
it is surmised that near pillars or posts a few trees will be blazed 
twice on both sides, On the blazes along the outer boundary of 
the reserve the R hammer is marked, whilst on those along the 
inter-compartment boundaries, the C hammer, together with the 
number.of the.compartment, is struck. 

. The following sketches show the transverse sections of trees 
blazed on one. and on both sides. The blazes have heen ati 
out according to the rules, to prevent rapid occlusion :—_ 


a=heartwood, | é=sapwood..  ¢=bark. 

4. The practice of blazing trees has two advantages, in that 
it not only. demarcates the reserve, or compartment, but also 
serves to help one to find his place easily on the map. Besides 
it is a comparatively cheap way of demarcation. 

It has, however, the following great disadvantages :— 

(a) The blazes are not permanent, as in anything from 
ten to fifteen years, they are completely occluded 
and the hammer marks are either obliterated or 
hidden from view. 

(6) Blazes injure the trees badly, as they not only vitiate 
their vigorous growth, and form misshapen  boles, 
but also serve as entrances. fer harmful insects and 
fungi. Also in many cases trees deeply cut in are 
blown dewn by the wind, Further in Plate 48, Fig. 7. 
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it will be seen that the heartwood exposed by the 
blaze has been badly scorched by fire. 

(©) Repairs toa blazed tree are expensive as they have to 
be carried out comparatively often, if the demarca- 
tion is to be of any use. 

(d@) Asthe hammer marks on the blaze are all in English 
characters, the Burmese “tawtha” coolies are, in the 
majority of cases, not able to read them or to know 
the number of the compartment. 

(¢) As the outer boundary of the reserve is marked with 
the R hammer only, it is not possible for any one not 
thoroughly acquainted with the reserve to tell which 
compartment lies on the other side of the blazed 
trees, 5 

5. To show the damage done to trees by blazing, the writer 
ventures to attach some photos (Plates 47—49) of blazed trees and 
the following remarks are here given to explain them :— 

Plate 47, Fig. 1. The tree in the foreground has been blazed 
twice, the lower blaze being the more recent, about 
12 years old, The tree on the left has been more 
recently blazed, about 6 years ago. 

Fig. 2. This tree was blazed about 12 years ago, Occlusion 
has partly taken place anda cavity has been formed. 

Fig. 3. A“ Shah” (Acacia Catechu) tree blazed twice. The 
lower blaze is the more recent, about to years old, 
It has almost completely occluded. 

Fig. 4. The stump on the right belongs to a tree, which was 
blazed too deeply and which was blown over. The 
other blazes were done about 9 years ago, 

Plate 48, Fig. §. This tree shows an occluded blaze made 
about 11 years ago. 

Fig. 6. This tree stands near 4 boundary pillar and shows 
the two blazes (about 4 years old) required under the 
Tules, 

Fig. 7. A very large blaze, partly occluded, and a misshapen 
hole are shown here, The blaze is about 5 years 
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old. The heartwood has been badly scorched by 

. fire. 

Plate 49, Fig. 8 This shows the injury done to a tree by a 
blaze 4 years old, 

Figs 9 & 10. Both these photos show the same tree with 
two blazes, the lower of which is the more recent, 
about 4 years old. The bevelling back of the two 
sides required under the rules is clearly shown here. 
The hammer marks on it are not distinct. 

The above photos are of trees which have been blazed on one 

side only. The writer has not yet seen trees blazed on two sides 
according to the rules. It will be readily agreed that the serious 
injuries done by this one-side blazing will be enormously increased 
by the two-sided cutting. 
_ 6, When a blazed tree is repaired, either the old blaze must 
be opened out and deepened, or else a new blaze be made either 
above or below the old one. This may be seen in several of the 
accompanying photos. After the tree has thus been repaired two 
or three times, its vitality is bound to have become so impaired 
that it will either be killed and rot away or else be blown down 
by a strong gust of wind. It may be contended that in the 
forests of Burma there are so many trees along the boundaries 
that if one falls there is always another to take its place. But as 
stated above in paragraph 3, the demarcating officer is limited in 
his selection of trees for blazing. Further, there is an increasing 
demand for good timbers besides teak, and, as in the case of teak, 
this demand will not allow any tree of the more valuable species 
being blazed for demarcation purposes. It is just these valuable 
species then, which, having a durable heartwoo:l, are able to bear 
the heavy blazing for some time, Other inferior species soon get 
fungus or insect ridden, and in a short time become hollow and 
rotten. 

y. In the writer’s opinion, instead of blazing the trees as is 
done now, demarcation should be done in the following manner :— 

(a) Along the outer boundaries “ Asoya (3¢ 8: 8)” boards, 
as used at present, should be placed every 20~50 
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yards apart, the distance depending on the locality 
of, and density of growth in, the forests. These 
boards will be nailed about 12—15 feet high on trees, 
to be out of the reach of elephants, They should be 
made as at present, except that the letters should be 
stamped on them by means of marking hammers. 
The letters will then be filled in with black paint. 


(6) Along both the outer and inter-compartment boundaries 
small boards should be placed high up on trees 
about 1050 yards apart. Each board will be 
8’x4’ xt.” Tt will be painted white and have 
stamped on it, by means of iron dics, the letter C, 
and the number of the compartment in English and 
in Burmese numerals, These will be painted in 
with black paint. 


Below a sketch is given to show what is meant :— 


From enquiries made it is estimated that the cost of each 
such board, including its fixing up on the tree, will not exceed 
annas four, 

The advantages of having these boards, Instead of the blazing, 
are manifold :— : 

(a) The trees are not injured in any appreciable manner. 

(6) Small trees of inferior species can be used and the more 
valuable trees left alone. 

(¢) Adjacent compartments can easily be marked on the 
same tree, 
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(d) The numbers and letters having been sunk into the 
boards, they will be practically permanent, and will 
last as long as the timber does. 

(e) The boards, having been placed high up on the trees, 
will be more easily seen than the blazes, which are 
lower down. 

(f/) Burmese coolies will be able to read the numbers of 
the compartments. 

(g) The outer boundaries will have the respective compart- 
ment numbers marked along them. 

(4) The demarcation lines will not require repairs as often 
as they do now. 

The disadvantages of the system now advocated, appear 
to be— 

(a) the cost of demarcation will be much higher ; 

(4) the boards are apt to be broken, burnt, or stolen. 

Regarding the first, this is fairly well counterbalanced by 
the diminished cost in repairs and by the fact that the trees are 
not injured in any appreciable way. Besides, in the writer’s 
opinion, the demarcation will be much more distinct and therefore 
more valuable and efficient. Regarding the second, the writer 
has taken notes of the “Asoya” boards, used at present, for the 
outer boundary, and he has found that avery small percentage 
of them is lost in this way. It may also be contended that, a3 
regards the outer boundary, the boards may easily be taken off 
and nailed on to trees much further in, thus encroaching on the 
forest reserves. This, however, is not likely to happen, as with 
the boundary notifications, maps and records in use in every 
Divisional Forest Office, there is always a sufficient check’ in hand. 
Tn the: many forests in Northern India, visited by the writer, 
blazing of trees was never done to demarcate the réserves, and 
in those parts of the country’ the populatinn was far denser and 
the land comparatively more valuable than in the majority of 
places in Burma, 
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NOTE ON GOLPATTA. 
BY LIJAY KUMAR BHATTACHARJ1, FOREST RANGHR. 

Gulpatta (Vipa fruticans) is not only the most important 
article of minor produce of the Sundarbans Forests, but is one of 
the most important and most valuable of the minor products of 
Indian Forests. Out of the 6 lacs of annual revenue from the 
Sundarbans, more than a lac of rupees is derived by selling the 
Gol-leaves, 

Locality.—It is found growing luxuriantly on the margins of 
all rivers and khals in the Sundarbans as far as saltness pervades 
their water. In fact, the presence of sufficient quantities of salt 
seems to he a sine gud mon for its existence. 

It forms a sort of fringe to the Sundarbans Forests, but  sel- 
dom penetrates deep into them. It thrives best in the tract of land 
lying between the low and high water-levels, at ebb arid flow tides 
respectively. Occasionally it is found extending a little above the 
tide-mark, and entering into the forest. Asthe saltness in water 
diminishes, its place is taken by its fresh-water kindreds—cocoanut 
(Cocos nucifera), betelnut (Areca Catechu), date-palm (Phenty 
sylvestris), and palmyra (Borassus flabellifer) which form beau. 
tiful groves along the banks of all big rivers of the Khulna and 
Backergunge districts. Indeed, it isa pleasant journey through 
these rivers along the avennes of these palms just before sunsct 
when the crowns of all these tall palms are still illuminated by the 
rays of the setting sun, giving them, as it were, the appearance 
of a row of chivalrous princes, setting forth in battle array with 
their glittering golden crowns, 

Soil and Climate—It grows best in alluvial deposits of clayey 
loam with an admixture of sufficient quantities of common salt. 
It is only suited to tidal regions. During flow tides, the whole 
plant, with the exception of a few tips of leaves, is buried in water. 
This peculiar habit whereby a part of the stem remains submerged 
in water for a few hours every day, makes Golpatta independ. 
ent of rainfall. A considerable amount of heat as well as the 
direct rays of the sun, are necessary for the germination of the 
seed and the development of the seedling. 
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Shape and Development—Golpatta has no over-ground stem 
though it develops a considerable so-called rhizome under-ground, 
This under-ground stem, which is thick and fleshy and densely 
packed with reserve food materials, broadens near the surface of 
the ground, whence the leaves develop. As in other palms, the 
new leaves are plicately folded into long cylindrical spears. As 
they grow older, the folds untie, the leaflets spread out and the 
leaves attain their normal full-fledged form. 

The leaves are fibrous and the rachis strong and heavy, If 
left to itself and uncut for some years, the rachis becomes ex- 
tremely heavy and unwieldy, so that purchasers do not like to cut 
it. Frequent cuttings give tender rachises and finer leaflets—much 
sought after by purchasers. The leaves, in favourable localities, 
attain a height of 12 to 18 feet. 

Golpatta isa light-demander and is fairly fast growing. It 
takes about 18 months to 2 years from the germination of the 
seed to the time when the leaves are fit for cutting. 

The green wood has about the same specific gravity as fresh 
water and will not float in it, though it does float in salt water. 

Reproductive Power——It bears fruit annually, The inflores- 
cence is an oval-shaped terminal spadix covered by a thick, fibrous 
spathe. The infructescence is also covered by a sheath when 
young. The fruit is a ribbed, obovate drupe. The seed is enclosed 
within a fibrous rind—the kernel being covered by a hard osseous 
shell, 

The flowers are formed in March and April, and the fruit 
ripens by the next February or March, when it is fit for collec- 
tion. The percentage of fertile seeds, however, is small. Germi- 
nation is very rapid and is independent of all extraneous circum. 
stances. The young shoot is sometimes scen peeping forth as soon 
as the fruit falls. Reproduction under the parent tree is seldom 
effected by seeds, The rhizome, however, is very active in sending 
forth new flushes of leaves as soon as the old ones are removed. 

Character and composition of the Forest—I\t grows in pure 
compact masses along the banks of channels—sometimes alter- 
nating with patches of mixed forests composed of Hantal Phenix 
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patudosa), Uargoza (Acanthus tiicifolius), Bhola (#fibistus Hlaceus), 
and in some places Udoban (Acvostichum aureuim), Sundrilota 
(Dervis sinuata), Kewa (Pandanus fascicularis), and Nal (Phrag- 
mites Karka). Of these Hantal affects the same sort of locality as 
Golpatta and also forms pure crops. The compact groves of Gol- 
patta are favourite resorts of tigers during the hot noon-day sun. 

Method of Treatment—tt is at present treated as minor pro- 
duce and sold by permits. But though its present abundance does 
not warrant any regular method of working, still as the demand for 
it is gradually increasing, a time will soon arrive when some regular 
method of treatment will have to be prescribed for the working of 
this valuable species. As the rachis becomes tender and the 
leaflets finer by frequent cutting, the method of simple coppice or 
clear felling may be suitable for it. 

As the forest is by itself clean and pure, no subsidiary opera- 
tion is necessary. 

Method of Extraction and Stacking —Galpatta, like everything 
else in the Sundarbans, is transported by boats. These boats have 
to pay royalty according to their capacity in maundage by boat 
measurement, 

Formerly, atter cutting, the Gol-leaves were spread on the 
banks for drying, so that they might be lighter and occupy less 
space, This custom is now disallowed, as it means a loss to the 
Government, as much more leaf could be loaded in a boat by that 
process. Clever purchasers, however, throw away the rachis, which 
is useless, as well as the heaviest part of the leaf. The leaves 
ate then spread to their full size and stacked one above another 
either on a wooden platform, made for the purpose, or from the 
bottom of the boat, to the maximum height, commensurate with 
the safety of the boat during storms, Tiers of Gengwa (Lxcrcaria 
Agallocha) logs ate introduced at intervals to press down the 
leaves. Gengwa jhools are also put at water-level along the sides 
of the boats, in order to steady them, as well as to counteract the 
foree of the wind striking against the high stack of leaves. As in 
the case of all other vessels, these boats can ply up or down with 
the tide and never against it, 
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Economic Uses—The peduncle of the newly-formed flower is 
eaten raw or cooked. The kernel of the fruit, before the stone 
hardens, is sweet and is greedily sought after by children. The 
ripe kernel is being experimented with for button-making, and if 
the experiments are successful, there will probably be a large 
demand for it. However, the most important part of the plant is the 
leaf. It is extensively used as a roofing material. Most of the 
houses of the poor in Calcutta and the suburbs are roofed with it. 
It is also largely used for rough-walling, umbrella-lining, basket- 
making, mat-making and the like purposes. The rind also yields 
a fibre, which, but for its shortness, might be a useful substitute for 
coir-fibre. A fibre may also be extracted from the leaves and 
leaf sheaths. 


BEE-HOLE BORERS AND A TUCKTOO. 
BY A, R, VILLAR, LFS. 


During the month of April I was placed on special research 
work on the Bee-Hole Borer in the Bhamo District. For the 
benefit of the uninitiated it may, perhaps, be necessary to explain 
that the so-called Bee-Hole Borer has got nothing to do with bees 
but is a large moth (Duosmitws ceramicus), the caterpillar of which 
tunnels a gallery in the heartwood of teak some 8—ro inches long. 

After some preliminary investigations 1] finally settled down at 
Okchi, on the lower Kaukkwe river, where I had found a small 
area of pure natural teak forest to be very badly infested with 
the pest. 

The first emergence of the moth took place on the 21st April, 
on which day a pupal skin, just clear of the thorax, was found 
sticking out of a teak tree. On the 23rd April between 1 and 
3 o'clock in the afternoon a large female moth emerged from a 
piece of teak wood which I had tied up in the Rest-house and 
enclosed in a mosquito netting cage. This moth was transferred 
to an ordinary camp cot mosquito-net which was fixed up in the 
corner of the western bed-room. An ordinary Burmese grass-mat 
or Thinbyx was placed on the floor beneath the net to stop 


1916) BEE-HOLE BOREXS AND 4 TUCKTOO 523 


anything getting through the cracks of the floor and the ends of the 
net were held firmly down to the floor by means of the weight of 
bamboos. 

On the evening of the 26th April, shortly after 8 o'clock a 
large moth flew in at the verandah of the Rest-house and after 
flying round two or three times settled on the mosquito-net 
exactly opposite the place where the large female moth had_ taken 
up its position on the inside of the net. It was easily captured 
and closer examination proved it to be a male Duomitus ceraimivus. 
Previous to this the female had been very quiet. Now, however, both 
moths were rapidly vibrating their wings, producing a low humming 
sound, more audible in the case of the female owing to the larger 
size of the wings, Soon after this I noticed that the female had 
laid an irregular row of eggs on the top of the net, I cannot state 
positively whether the eggs were laid before the arrival of the male. 
If'so it could only have been a short time before. In any case no 
pairing took place, for the eggs were sterile. The female which is 
provided with an ovipositor about an inch long continued laying 
eggs about the net in rows and masses, frequently pushing the 
ovipositor through the holes of the netting but taking no notice of 
a freshly cut piece of teak which | put in the net. 

On the morning of the 22nd, just before 11 o'clock another 
moth (of my captive specimens) emerged from a specimen of teak 
woud kept in the bungalow and proved to be a male. Its wings, 
however, never developed properly as the pupa had apparently 
been damaged. This moth was also transferred to the mosquito 
net and during the day-time all the imagos remained motionless 
becoming active again in the evening, vibrating their wings and the 
female continuing to lay sterile eggs. 

On the night of the 27th, about 11 o'clock I caught another 
male moth under almost identical conditions as on the 26th. As 
instances of sexual attraction, these two cases are probably unique. 

To capitulate, therefore, I had now in the mosquito-net three 
male moths and one female, on the night of the 27th. Two of 
these moths, the female and the damaged male, emerged in captivity 
during the day-time (apparently normal), the other two males 
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being captured at night outside the mosquito-net to which they 
had been attracted by the female. On both nights the female, in 
the presence of the males, laid quantities of sterile eggs. The 
moths appear to be active at nights only. 

Early on the morning of the 28th I went to see how my 
captures were progressing, when to my dismay, I found only the 
remains of wings, They could, therefore, not have flown away nor 
indeed was it possible for them to get out of the net. Further 
examination revealed a tear about two inches long at one end of 
the net near the botton just above the cotton border. My first 
thoughts suggested rats, but this theory was clearly untenable. My 
next idea was the Taukte (anglicised tauktno), which lived behind 
one of the posts in the other bed-rooms of the Rest-house. On 
asking some Burmans they immediately suggested a taukte as 
the miscreant. An immediate onslaught was, therefore, made on 
the taukte behind the post. By means of hot water poured down 
from the top of the post accompanicd by the prodding of several 
Das (Burmese long-bladed knives) he was eventually dislodged 
from benind one of the scantlings, securing the end of the split 
bamboo wall behind the post and quickly killed, being somewhat 
mutilated, Iam sorry to say, in the process. Examination of the 
contents of the stomach confirmed my suspicions, for it was 
undoubtedly full of the remains of my moths. He had made this 
hole, scotched all my moths and then got out again through the same 
hole. He must also have eaten some of the eggs, because the first 
row about 2 inches long laid by the female had also disappeared. 
This moth was in the habit of resting near or over this row of 
eggs (no doubt to protect them), and the probability is that she 
was near them when attacked by the tucktoo. One of the things 
which have still to be ascertained is the cause of the high rate of 
mortality of Duomdtus ceramicus, for each female moth lays between 
four and six hundred eggs. 1 think, after this experience, we can 
rightly class the tucktoo (Gecko sp.) as one of the enemies of 
this pest and a true friend of the forester in Burma, ; 


EXTRACTS. 


SOME USES OF PRICKLY-PEAR. 


The Director of Agriculture, Madras, has issued, in the form 
of a departmental! leaflet, the following Note on some uses of 
prickly-pear :-— 

The prickly-pear plant is considered by many ryots asa 
curse to the country, as it has overrun immense areas in several 
villages, In some places, much agricultural land has been rendered 
temporarily useless from having been taken possession of by this 
troublesome pest. In very many villages, the scrub jungles are 
overgrown with it and the land which would have otherwise been 
useful for growth of trees and grasses is occupied by it. It forms 
a safe refuge for snakes, etc. By the spread of this plant several 
public thoroughfares are becoming narrower every year, whilst 
poramboke (waste) lands are not infrequently rendered useless there- 
by for any purpose. The ground close to these bushes is used as a 
public latrine by villagers which encourages the growth of the 
plant and does not add to the amenities of the village. The 
eradication of prickly-pear in villages is therefore one of the 
serious problems with which ryots have to contend. 

Although attempts are being made here and there by public 
bodies such as taluk and district boards to eradicate this plant in 
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very congested areas, yet such work is only practicable on a large 
scale if ryots in all the villages assist in removing it. 

In parts of Coimbatore district, prickly-pear is used after 
decomposition and composting as a manure for dry land crops 
such as cumbu, cholam, dry ragi and garden crops like ragi, chillies, 
tobacco, wheat, plantains, sugarcane, etc, This is, however, not 
resorted to by all, In many cases it is prickly-pear growing in 
corners of their fields or extending from outside into the fields that 
is cleared and composted by way of disposal. A few ryots com- 
post prickly-pear especially when it is abundantly available near 
at hand; but this is not followed as much as it might be. 

Ryots, however. have taken up to the practice of carting to 
their fields the earth which accumulates under prickly-pear bushes 
for improving their lands. In tank bunds and porambokes, 
nothing is paid for the earth itself, and the cost is only two annas 
per cart-load (when the distance to be carted is about half a mile), 
for clearing the prickly-pear to get at the earth beneath, digging 
the earth, loading and carting it to the fields. The price per cart 
is becoming higher gradually owing to the increased wages. The 
soil under the prickly-pear bushes is of high manurial value as 
it is very largely composed of leaf-mould and other organic matter 
blown in by the agency of wind. Prickly-pear itself contains more 
than 60 per cent. of organic matter (Dr. Leather’s analysis), and if 
such a substance is composted with the rich soil found under these 
bushes the manurial value will certainly he enhanced. Many of 
our soils are deficient in organic matter, and if a compost of 
prickly-pear and the soil found under it is made and applied, the 
result will be beneficial. By composting prickly-pear, ryots not 
only obtain manure but get rid of this pest which is at present a 
nuisance in many respects. : 

The following methods may be adopted for composting :— _ 

(1) A trench 3’ to 4’ deep and 6’ broad of any required length 
may be dug and kept ready during the interval between the first 
and second monsoons. During rainy days when the ryots have 
not got busy work, prickly-pear may be cut, removed and filled 
in the trench and covered with soil that has been removed in 
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digging it. The top of the trench will sink after some days owing 
to the decay of the stuff and at this stage the soil from under the 
removed bushes may be dug and thrown on the top. In places 
having good rainfall, this will make a good compost within one 
year, Ifthe thorns have not decomposed thoroughly, this may 
be left for another year when the thorns also will decompose. 

(2) In regions of scanty rainfall, prickly-pear may be removed 
and heaped up in convenient mounds and allowed to dry up during 
season when ryots have enough leisure at their disposal. Dried 
bushes, grasses and other rubbish procurable in the vicinity may 
be spread over the heaps and set fire to. The thorny substance is 
partially burnt. At this stage the earth removed from under the 
bushes or from Jands close by should be spread all over the heap 
which can then be left for some years until decomposition is 
complete, In three or four years, this will be fit for being carted 
to fields. 

(3) If space is not available for the above, circular construc- 
tions similar to those used for grinding chunam should be made. 
The prickly-pear is then thrown into this pit and ground by a 
stone grinder just as chunam is ground. Owing to the large 
amount of water in the stems the plant, when the stuff is 
ground, is converted into a jelly-like substance within half an hour 
and the whole mass can be removed by mammuties and carried 
to places where compost is to be made. If this is filled in pits or 
covered with some earth, decomposition will easily set in. The 
thorns also will not stand erect but will lie flat and the nuisance 
they cause will be much reduced. In this case the manure will be 
ready within six to eight months. 

Prickly-pear can also be used to serve other useful purposes 
than the one above referred to. The water obtained after boiling 
prickly-pear for some time can be used as a drier in white-washes. 
An ordinary pot orchatti is filled with prickly-pear cut into small 
pieces ; as much water as the pot will hold is then added. The 
whole is boiled for about three hours and stirred during the process. 
When cool, the liquid is strained and added to separately prepared 
white- or culour-wash in the proportion of 1 to 150 or 160. 
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White-wash or colour-wash treated in this way becomes fast and 
does not rub off easily. In Indian houses this fast colour is a great 
advantage as it does not soil the clothing or body when the newly 
white-washed walls are touched,—[ The Indian Trade Journal] 
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The mechanical tree-planter put in operation in ‘Wyoming 
County, N. Y., under the supervision of the Forest Service, trans- 
plants 10,000 to 15,000 forest-tree seedlings daily, and is stated 
to work in any land not too rough to be ploughed and. harrowed. 
The machine, about as large as the common mowing machine, is 
drawn by two horses, while one man is required to drive and two 
more to handle the plants. A furrow is made for the trees, which 
can be placed at any required distance apart in the row and the 
place for dropping each one is indicated by an automatic device, 
The soil is pushed around the roots and firmly rolled by the 
metal-tyred wheels, Water and fertiliser are applied to the roots 
of each seedling by two specia) attachments, and another attach- 
ment marks the line for the next row. Considerable saving in 
cost is claimed, one man setting by hand an average of 1,200 to 
1,500 plants per day [Capital] 


PLANTING OF EUCALYPTUS. 

In the Report on the Government Botanical Gardens, Saha- 
ranpur, for the year ending 31st March 1916, we find the following 
note on the Eucalyptus plant :—“Continued attention has been 
given to this class of plants, specially in view of the interest that 
appears to be now shown by the Railway Board, who has 
suggested this class of plants for planting on waste lands belonging 
to Railways, The diverse conditions under which species of this 
family will grow, and the varied uses to which they can be put, 
make them all the more valuable and interesting for study and 
experiment, The main point is to ascertain which species will 
flourish under the very varied conditions to be met with in India, 
Only actual trials under such conditions will enable us to know 
this. For example, out of several species sent to Ajmer for trial 
by the Bombay, Baroda and Central India Railway, it has been 
found that the best to flourish is E. tereticornis, a species that has 
been supposed to do best in fairly moist or even wet soils, yet in 
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Ajmer it flourishes on dry sandy soils.. Out of some trials on 
different conditions of soils on the Laksar-Hardwar branch of the 
Oudh and Rohilkhand Railway, the following has been reported 
to do best on:—-A. Dry or stony ground—E. punctata. B. On 
ordinary ground—E. paniculata, melonophloia and microcorys. 
C. On swampy ground~E. rudis and robusta. Out of the 54 
species under trial at Saharanpur, the relative positions are : good 
19, fair 16, bad 18, as compared with 14, 28,12 in the same order 
the year previously, This shows, as may be expected, that the 
‘ Fair’ will gradually be eliminated, resolving into either ‘Good’ 
or successful, and ‘Bad’ or failures; when this is completed we 
shall then have an authentic record of the successes and failures of 
those that have been tried. At Dehra Dun the following species 
seem to be well established, vz. E. bicolor, botryoides, microcorys, 
patentinervis (which is giving seed), rostrata, rudis (also seeding), 
saligna, and sideroxylon, It may be of value to note that of these 
E. bicolor, botryoides and sideroxylon are reckoned as failures at 
Saharanpur, which proves that it is impossible to judge a species 
by trial at one place alone, So far it may be said that the most 
successful species generally are E. citriodora, microcorys, obliqua, 
paniculata, punctata, robusta, rostrata and rudis. Of these FE. 
microcorys, obliqua, punctata and rudis are comparatively new 
species to India, and perhaps the most successful of these is F. 
tudis, which has not only proved the most successful here, but also 
at Lucknow and Lahore. The following eight new species have 
heen added this year, and will be subject to the same trials as the 
others, viz. E. bosistoana, consideniana, corymbosa var, terminalis, 
exerta, maculata, pulverulenta, salmonophlofa, and viminalis.”—~ 
(The Indian Trade Journal.| 
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WOOD FLOUR. 

Wood flour is ground or milled wood that has been screened 
so as to remove coarse particles and also to give particles having 
some uniformity in size. Wood flour is usually sold at 40, 60 
or 80 mesh, although one large foreign purchaser has the follow- 
ing specification for dynamite flour :—~ 


20 per cent. must pass through an 80-mesh screen. 
50 per cent. must pass through a 60-mesh screen. 
100 per cent. must pass through a 50-mesh screen. . 


The different properties of a good wood flour are: fst, it 
must be white; 2nd, it must be light and fluffy ; 3rd, it must be 
absorptive. 

Alf industries in which wood flour is used (and these will be 
considered in greater detail later) require a white or very light 
cream-coloured flour, although absorptive qualities are demanded 
in a large degree only in dynamite flours, Colour and weight 
considerations, therefore, limit the species of wood which may be 
used to the white, light, non-resinous conifers and to the white, 
broad-leaved woods like aspen and poplar. Spruce, white pine, 
and poplar are the species most often used. The wood must be 
barked before grinding, and round wood, slabs (barked), and 
saw-dust free from bark may be used. . 

The grinding of the wood is performed in two distinct types 
of apparatus, either stone mills or steel burr roller mills. In 
Europe, particularly Scandinavia, where a great deal of wood flour 

- is made, the stone mills seem to be used exclusively, and most 
of the early plants in this country use this type of mill. The 
stones are from 40 to 6o inches in diameter and only the lower 
stone is driven, the upper one being stationary. The mills are 
driven with water power turbines, since flour produced with other 
sources of power cannot compete with Norwegian flour ground 
by water power. 

The wood, after barking, is first reduced to chips by means 
of the usual type of chipper or hog. These chips, along with a 
certain proportion of the screenings, are fed to the mills, which 
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are completely enclosed (with the exception of an opening at the 
top) with an iron or steel cover. Sufficient steam or water is 
added to prevent firing, and also to keep down the dust. The 
fine stuff from the mill is then drawn or blown through iron pipes 
or sheet meta! ducts to the screening apparatus, which may be 
of several types, and which may be either bronze wire or silk 
bolting cloth, for both are used. After screening, the flour is 
packed either in compressed bales (the imported material comes 
in this way) or else is sacked with automatic sacking and weighing 
machinery. 

Mills of the above type require from 4§ to §0 horse-power 
per 24 hours per ton (from 1,200 to as high as 1,500 h.-p. hours 
per ton) of flour produced, the power requirement being about the 
same as in the production of mechanically ground wood-pulp. 

Another type of mill was developed on the Pacific coast 
about twenty-five years ago and was designed specially to handle 
saw-dust as a raw material. This grinder consists of a number 
of pairs of corrugated chilled steel rolls which turn towards each 
other. One of the rolls rotates three times as fast as the other, 
thereby actually cutting the saw-dust which comes between them 
The slower roll has its corrugations arranged so that they form 
pockets to huld the dust, while the faster roll does the cutting. 
There are three stands of rolls, the corrugations being progress- 
ively finer on each stand, 

The saw-dust is screened before teaching the first rolls, so as 
to remove slivers, small blocks, etc. It is then passed over a 
strong electric magnet to pick out any particles of iron or steel 
present, and is also screened through bolting cloth between each 
pair of rolls to remove material of suitable fineness. The produc- 
tion of wood flour from saw-dust in this type of mill requires only 
from 26 to 25 per cent. of the power required with the stone 
mills. 

Before the war, Norwegian wood four was delivered at our 
Atlantic ports for from $12's0 to $15 per ton, and domestic 
material sold in competition therewith. The domestic production 
is largely controlled by one concern, although mills are scattered 
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_all over the country from Maine to California, wherever the com- 
bination of proper wood and water power is available. 

The principal uses for wood flour are in the manufacture of 
dynamite, linoleum, artificial plastics and flooring, and as an inert 
absorbent in many industries. 

A dynamite flour must be both white and highly absorptive. 
Since dynamite darkens with age, a light-coloured stick is indica- 
tive of fresh stock, and trade demands, therefore, require the use 
of a white flour. For this reason it would be practically impossi- 
ble to introduce the use of a wood flour produced from any 
coloured woods. A good flour should be capable of making a 
60 or 70 per cent. dynamite (60 or 70 per cent. of the total weight 
being nitroglycerine) without permitting leakage or exudation of 
nitroglycerine. It is possible to improve the absorptive qualities 
and power of a flour by mixing it with water, boiling it actively 
for a short time, and then drying, although this process, of course, 
increases the cost of production appreciably, For dynamite pur- 
poses, therefore, wood flour must be as white as possible, it must 
be absorptive, and must be of the proper weight not only because 
the size of stick and number of sticks per box is standard, but 
also because too much flour cannot be used because it would 
disturb the carbon and oxygen balance in the explosive. 

In the manufacture of linoleum, wood flour is used exclusively 
in the production of goods belonging to the inlaid class, either 
“granulated inlaid” or “straight-line.” Cork linoleum is always 
dark, either the natural brown or dark red or green. Patterns 
are printed on cork linoleum, but the pattern soon wears off, leav- 
ing the dark base. For the production of inlaid goods, in which 
the pattern goes clear through the piece to the burlap backing, 
a white base is naturally necessary, not only to furnish a white 
background where desired, but also to permit of dyeing to any 
colour. For this reason a flour as white as possible is desirable. 

For composition flooring, plastics, oatmeal paper, etc, the 
principal requirement is light colour, although in some cases cer- 
tain species are necessary, as in the production of artificial bates 
for tanneries, The latter consists of a mixture of wood flour, 
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ammonium chloride and certain animal extracts, which are absorb- 
ed by the wood flour, Here again the trade demands a light- 
coloured product, and it has been found that flour from broad- 
leaved woods like poplar will cause a discoloration on storage, so 
that only flour from spruce or white pine may be used.—[ Timber 
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THE COMMERCIAL SIDE OF FOREST WORK IN INDIA. 
Part Il. 
BY R. S, PEARSON, I.F.S., FOREST ECONOMIST, 

There appeared in the March 1916 number of the Indlon 
Forester an article with the above title, which Jed to the production 
of an excellent article on the same subject in Jndian Engineering 
of the 15th April. Since then the Pzoneer has published three 
interesting articles on the same subject, ending with one in its issue 
of the 9th September 1916. All these articles sing approximately 
the same song, the words of which concern the employment of 
business men to look after the commercial affairs of the Forest 
Department. 

Tf we accept the principles laid down in the above-mentioned 
articles and wish to develop the resources of the State forests to 
their utmost, what further difficulties have we to face ? They are 
without doubt many, though by no means insurmountable, To 
begin with, we must accept the fact that Indian capital is extremely 
shy of new ventures in connection with forest industries ; other 
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factors which have to be considered are the ever-increasing demands 
of silviculture and management; then, again, cheaper and better 
methods of extraction must be devised ; seasoning and conversion 
of the timber after extraction are all important points ; and lastly, 
there exists no market for certain kinds of timber. These five 
factors, not including want of staff—a question which was fully, 
discussed in the last article—are primarily responsible for the slow 
development of the commercial side of the Forest Department in 
India. I propose to discuss each in detail. 

It is well known that financiers ook askance on new enter- 
prises in India, which fall outside the established industries of the 
country, and this is especially the case with new enterprises con- 
nected with forest products. = 

This state of affairs is not to be wondered at as forest areas 
and products are often vague unknown quantities to them, while 
they not infrequently become further befogged and suspicious of 
the whole business by the promoters of a venture bombarding 
them with scientific names of the timbers or products which they 
wish to exploit. Again, owing to the nature of all work in the 
forest, when first undertaken, it must necessarily be of a somewhat 
speculative nature, entailing alot of spade work before definite 
facts can be established, which obviously costs money, and this is 
another reason why capitalists do not freely undertake such 
ventures. However, we have to accept these facts and consider 
ways and means to overcome the difficulties. The line of least 
resistance is for Government to give a lead either by starting the 
industry departmentally, on a modest scale, and thus taking all 
responsibility themselves, or by subsidising a firm to start and 
carry on the industry for a specified period, after which the firm 
may, according to previous arrangements, have the right to buy 
out Government and only pay royalty on the raw produce. It is 
thought that such a procedure would only be applicable when the 
industry presented special difficulties and when it could not be 
expected to pay at once. In the case of an industry about which 
more is known, it might only be found necessary to give an enter- 
prising company an advantageous lease for a period of years in 
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order to induce them to undertake the business. Then, again, there 
is the question of a Forest Loan, which, as pointed out by the 
Ptoneer, was suggested by a long-sighted official sume years ago 
in order to overcome the above-mentioned difficulties. At the 
same time it must be remembered that suoh loans could only be 
considered in connection with a proposition entailing large sums of 
money. While outlining the above proposals, which, were they 
accepted, would in some cases involve departmental working, 
nothing has been said as to how the Forest Officer could possibly 
undertake the work, for the reason that it is taken for granted 
from the first that a staff of commercial men would be appointed 
by Government for the purpose. 

This brings us to the second factor, namely, the safe-guarding 
of the silvicultural requirements of our forests, which go hand in 
hand with exploitation in its various forms. During recent years 
those who have studied the progress of the technical working of 
the State forests, will have heard much about more intense manage- 
ment, closer tending of the crop and the introduction of more 
uniform methods of working. It is certain—and most foresters 
will, I feel sure, agree with me—that we are only at the very 
commencement of this movement in the right direction and that 
the tendency in the future will be to carry the process of concen- 
trated working to, at present, unthought-of limits. 

Now what does more intense management, in practice, mean ? 
In the past we have exploited mattre or over-mature saleable species 
of timber, a certain but very limited number of doubtfully saleable 
species, while only in the rnore intensely worked forests a small 
percentage of the so-called “ Inferior” Species have been either 
girdled or cut to favour the advance growth of better species of 
trees, On the introduction of more concentrated methods of 
working we can no longer contemplate leaving all the partially- 
mature and over-mature trees of the “Auxiliary” Species in our 
forests, as, were they not removed, the percentage of the better 
species in the future crop would neccessarily suffer at their expense, 
Some of them must, therefure, come out in accordance with the 
silvicultural requirements of the whole crop, and the system of 
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management adopted. This condition of affairs at once brings us 
to the question of finding a market for such timber, otherwise how 
will it be possible to work the forests on sound principles? We 
have heard much about uniform methods of working, which entail 
the sacrifice of a certain percentage of the “ Auxiliary” Species 
though no definite proposals have been propounded as to how to 
utilize the less valuable timbers. 

The next difficulty mentioned concerns engineering problems, 
which are bound up with extraction in its many forms. The most 
enthusiastic Forester could not claim that our methods of extrac- 
tion are perfect, though much has been done to improve matters 
in recent years. The authorities fully recognise the nccessity of 
improving communications, and one has only to compare the 
amount spent by Local Governments in recent years with the 
amount spent ten or fifteen years ago to see that this is the case, 
while at least two Local Governments have appointed Forest 
Engineers of their own to solve knotty problems, which obviously 
isa most wise procedure. But this is not enough, The forests 
are very extensive and the problems many, necessitating a much 
more liberal policy in this direction, Consider only the point as 
to finding markets for the “ Auxiliary” timbers which have to come 
out for silvicultural and other reasons. It is obvious that in this 
direction we cannot hope to succeed unless we can place such 
timbers on the markets at relatively low rates, and todo so will 
require every mechanical device available. Again, consider our 
best timber, We can exploit and sell it at a profit, but why not 
enhance that profit by more up-to-date methods of extraction? It 
would be quite easy to cite instances in support of this point, and 
the Forest Officers concerned know of them only too well, but 
are powerless to act either for want of staff, time or funds ora 
combination of all three factors. The first step therefore, if a 
proper normal development is to take place, is to improve the 
methods of extraction, which can best be accomplished by trained 
Engineers, 

The conversion and seasoning of timber has been mentioned 
as all-important, We are regrettably behindhand in India in 
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the science of seasoning timber, though so much depends on it. 
It is a tiresome and lengthy business to carry out, while, if carried 
out artificially, it may become somewhat expensive and yet it is 
of vital importance when attempting to bring new kinds of 
timber on the market. Hand in hand with the seasoning of 
timber goes the proper conversion of the same. Who will buy 
rafters which are split and warped and not cut to uniform sizes 
and to the required dimensions, however good the quality of the 
timber may be. At present want of saw-mills and care in 
seasoning forces us to put up much of our timber for sale in the 
log. This is no great disadvantage in the case of such timbers 
as Teak, Sal, Blackwood and others of the well-recognised timbers 
but results in the less well-known timbers not finding a sale which, 
on the other hand, would seil readily were they carefully seasoned 
and well sawn to size. Too much importance can scarcely be 
attached to these two points if we wish to find markets for the 
“ Auxiliary ” timbers. 

Another side to the question, which was dealt with in the 
last article, and which depends on proper seasoning and conver- 
sion, is the supply of timber for trial as to its suitability for new 
purposes. Over and over again have timbers been passed as 
unsuitable for a stated purpose simply because the timber was 
submitted to a firm in a green or otherwise defective state. 

To overcome these difficulties we must introduce permanent, 
semi-portable or portable saw-mills in suitable localities which may 
be run departmentally or otherwise but which must, in any case, be 
run in conjunction with natural or artificial seasoning and possibly 
in connection with such industries as turnery, involving the manu- 
facturing of toys, bobbins, or carpentery, including box-making, 
joinery, wheel-wright’s work, cooperage, etc. If such schemes were 
contemplated the agency of control should obviously not be the 
Forest Officer but commercial industrial experts. 

And lastly, assuming that we have at our disposal seasoned 
well-sawn timber of “Auxiliary” Species not at present on the 
market, how are we to bring it to the notice of the public? In 
many cases the fact that it is properly cut and seasoned will find 
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it a ready sale, while, in other instances, more will have to be done. 
In some instances, the commercial staff will be able to place trial 
consignments of timber with interested firms and so introduce a 
given timber on the market. Then, again, numerous enquiries are 
made of the Forest Research Officers, who are in a position to test 
the timber for its mechanical strength and other qualities and so are 
able to certify to its use for special purposes, and thus introduce it 
on the market, If we accept the above position of affairs, namely, 
that by mutual co-operation of the Forest Officer, the Commercial 
Staff and Research Officers we can by degrees find uses for the 
timbers at present not on the market, we shall have to establish a 
limited number of timber depéts all over the country, one or more 
in each province, according to the outturn and locality, and for this 
reason that if a small trial consignment of timber is passed as 
suitable for a given purpose, it must,on demand, be at once 
backed by a larger consignment, otherwise the whole enterprise 
fizzes out and dies a premature death. It would be hard to say 
whether more failures have resulted hy snhmitting unseasoned or 
faulty timber to be tested or by inability to comply with orders, 
for timber, of which small samples had previously been submitted 
and passed as suitable for a definite purpose. 

The above proposals naturally fall under two heads: one, the 
question of extra staff, the other, ways and means of exploiting 
the Forest Product. To summarize these proposals under the 
first head, they involve a reconstitution of the Forest Staff, into 
(i) Forest Officers in charge of the management and protection 
of the forests, (ii) a Forest Engineering Staff in charge of exploita- 
tion and communications, and (iii) a Forest Commercial Staff in 
charge of sales, development of new forest industries, and the 
finding of new markets for the timber, and (iv) a Staff of Research 
Officers. The first and last group of officers are already available, 
though not in sufficient numbers, while the Engineering and 
Commercial Staff are practically non-existent. 

The proposals coming under the second heading deal with 
methods of exploiting the forest produce, State aid is advocated 
with regard fo the introduction of certain large industries, where 
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private enterprise is not fortheoming. To meet the silvicultural 
requirements and, at the same time, to find new markets for 
certain timbers, a strong policy is advocated in the direction of 
erecting saw-mills cw seasoning plants so as to give the timber 
every chance of fulfilling the requirements of the public and of 
being presented for sale in a suitable form and in good condition. 
And lastly, the establishment of timber depéts, managed by the 
State to enable it to control the market, supply extraordinary 
demands which may arise for timber for new industries and to 
accustom the public to the use of new varieties of timber. Were 
such proposals given effect to, the benefits thereof would probably 
not be felt at once, though in time there can be little doubt that 
they would yield handsome revenues. 

Nothing has been said in this article about the development 
of the minor products obtainable from forests, which deserve a 
separate article to themselves, 


TEAK TAUNGYA PLANTATIONS IN THE HENZADA-MAUBIN 
DIVISION. 


BY C. W, ALLAN, EXTRA-DEPUTY CONSERVATOR OF FORESTS, BURMA, 


Although the planting of teak by “taungyas” was stopped 
in Burma some years ago, it was continued in the Henzada 
Division up to the year 1914, as it was found that this was the 
only way of regenerating teak in the Kyangin Reserve, in which 
large tracts were covered with almost pure J/yin bamboo 
(Dendrocalamus strictus) owing to the forest having been under 
“taungya” cultivation till the year 1902 when it was constituted a 
reserve. In years previous to 1909 planting was done in lines 
12' x 3', and it was found that it took some ten years for the plants 
to form a leaf-canopy and to kill the grass, the “kaing” and 
“kyu” grasses coming up very thick and strong in the plantations. 
This was represented to the Conservator when he inspected the 
Division in the year 1911 and permission was obtained to plant 
in lines 6’ 4’. With this spacing the plants form a leaf-canopy 
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in the third year and at once begin to kill down the grass, and 
the plants shoot up very much faster, “Taungya” planting in 
this Division as in others is done by villagers who prefer this 
method of cultivation to permanent rice cultivation chiefly because 
they have no paddy land. 

Areas for the year’s tauhgyas are selected by the Divisional 
Forest Officeras a rule in November and December. The ya 
cutters start cutting the forest which has been marked out in 
plots (yas) by each licensee about the middle of January and the 
cutting continues till the end of March or even later if the plots 
have not been joined up. The bamboos and trees cut are laid 
flush on the ground. After the cutting has been completed, each 
va cutter prepares a number of stakes to put down in lines for 
the planting, Then a few days before it is time to burn the 
yas, which is generally on the full moon of April, a fire-trace 
is cleared round the entire area to be burnt and on the appointed 
day all the men, women and children connected with the ya 
cutters are collected, as well as all the coolies employed in forest 
works in the neighbourhood, also as many subordinates as can 
be spared for the work. The area is then surrounded and each 
person provides him- or herself with a leafy branch to beat out 
fires. Then, at a given signal, the fires are started from all round, 
the traces having been cleared some one hundred yards or so 
from the cut yas. The fires then burn slowly till they get to the 
cut ya when the flames shoot up and are fanned on by the 
strong breeze created by the burning. Soon the whole of the 
cut portion is on fire and the flames are leaping up to thirty 
feet or more in height and the exploding of the dry bamboos 
is like the firing of guns and puts one in mind of a battle Ina 
couple of hours or so the whole area has been burnt and all that 
remains are the thicker trees that have not had time to dry, 
Watchers keep guard round the burnt area all night to see that 
burning stumps do not blaze up and send sparks into the 
unburnt area. , ae 

The next day and for some days following, the ya cutters 
with their families collect all the unburnt stuffinto heaps and 
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burn it, and when the burning has been completed, the pegs 
are laid out in lines 6’ x 4’ by means of strings and strips of split 
bamboo. When this has been done, the seed is put down at once. 
This is finished by the first week in May, so that by the time 
the rains break the seed is all on the ground. ‘Yhe seed is not 
covered with earth. It is merely put on the surface at the stake. 
If the ground is sloping, a level place is dug out and the seed put 
down, so that it will not be washed away. Nurseries are also 
made in different parts of the ya to fill up blanks later on. 

The rains generally break about the first week in May, some- 
times they are earlier and sometimes later, After the first 
fortnight of rain there is generally a break, The seed by this 
time has had a thorough good soaking, Then the sun comes 
out and a damp heat results~just what the seeds want for good 
germination. When the break is over and the rain comes on 
again, the seeds soon begin to sprout and by the end of June 
most of the young seedlings have a healthy pair of leaves. After 
this, the ya cutter has to look out for failures and as they 
occur, he puts in a seedling from the nurseries. The plants need 
tobe kept clear, especially in parts over which peas and beans 
have been sown, as they are apt to choke the young teak plants, 
For this reason the sowing of beans should be discouraged as 
much as possible. ‘leak comes up best with a crop of Indian corn. 

About the end of December or beginning of January, by which 
time the crop of vegetables has been cleared off the ground, the 
ye cutters are put on to clearing the lines of plants and replacing 
all stakes that have been lost. When this work has been com- 
pleted a day is fixed for the counting, when as many subordinates 
as can be spared from other works are collceted, also a number of 
the Indian coolies who are employed on clearing fire-lines and 
roads, Most of these Indian coolies are men who have worked in 
the Division for the past eight years and so know what is required 
of them. 

A line of some thirty or forty men is thus formed with a 
forest subordinate behind every five or six men to see that the 
counting is done properly. Each man is given a strip of split 
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bamboo cut very thin and of any length (Burmese Ameecho) 
and they are instructed to pick up the stake at each living plant and 
to break or dent the strip of bamboo with the thumb nail! for each 
blank and at the same time to call out mera in [industani or 
athé in Burmese. The line is then ordered to go, the sub- | 
ordinates at each end of the line seeing that it is kept straight. If 
apart of the line is found to be advancing too far ahead, a halt is 
called for that part till the line gets straight again, when it iS 
allowed to proceed. When the line comes to the end of the ya 
the men deposit their stakes, which are then collected and taken to 
the hut in the ya or to some convenient place near by. The 
line then forms up again, each man taking a new row, and when 
the men are in position they are told to go again till they finish 
the next line, and so on till the ya is finished. The Gazetted 
Officer who superintends the counting follows the line, going from 
end to end to see that the work is being done properly. When 
the pegs in the ya have all been collected, men are put on to 
count them and lay them out in rows of bundles of one hundred 
pegs. Atthe same time all the Avees are handed over to one 
or two men who do the counting of the dead plants, When the 
counting of the bundles of stakes and the Ameechos has been 
completed, the ya cutter is informed of the number of living 
and dead plants in his ya and the amount that is due to him. 
This is entered in a book, and the area also which is calculated 
at 1,210 plants living and dead to the acre. In this way from fifty 
to eighty acres a day or more can be counted, . 

Plate 50, Fig, 1, shows part of the ya after the counting of 
the plants had been completed and also, in the background, the 
area to be cut for the following year’s plantations. 

The size of the plants, when counted in December and 
January, varies from six inches to three feet six inches in height. 
(See Fig. 2 of the same plate.) 

After the counting has been completed, the plantation wants 
no more done to it till. the June of the following year, when it is 
given a first weeding. In September or October it is given a 
second weeding. 
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Teak Taungya Plantations in the Henzada-Maubin Division. 
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No further weeding or cleaning is necessary till the plants 
are four or five years old, when, if the grass has not been killed 
down and bamboos have come up, a cleaning may be necessary, 
but as a tule the plants have got their heads well over the grass by 
the time they are four years old, Plate §1, Fig. 3, shows a plantation 
of 1912 photographed in December 1914, average girth of plants 
8", average height 17’, Fig. 4 of the same plate shows the density 
of the 1911 plantation photographed in December ror4. 

The “taungya” cultivators are paid at the rate of one rupee 
per hundred living plants at the time of counting. The cultivator 
of an average ya of, say, 4°5 acres earns about Rs. 50 for the 
planting and the sale of his vegetable cereal crop brings him in 
another Rs, 60 to Rs. 80 or so. The crops cultivated are rice, Indian 
corn, sessamum cotton, chillies, sorrel, beans, gourds of kinds and 
brinjals, also sweet potatocs, The whole family of the ya cutter 
lives in the yu till all the crops have been gathered in, which is 
towards the end of December. The ya cutters supplement 
their income duting the rains by collecting and selling bamboos, 
bamboo shoots, mushrooms and jungle herbs, They also trap 
deer, pig, jungle and civet cats, iguanas and ground lizards. 


THE ROAD DRAG, 


BY A. J. S BUTTERWICK, EXTRA-ASSISTANT CONSERVATOR OF FORESTS, 
BURMA, 


1, Introduction—-This contrivance is being used with great 
success by the Public Works Department in this district for their 
roads, and the following information is now given in the hope that 
it may prove useful in the construction and maintenance of forest 
cart-roads, The road drag was first introducced by the Agricul- 
tural Department of the United States of America, and the writer 
is indebted to Bulletin No. 597 (Farmers) of 7th July 1914, issued 
by that Deparwment, for most nf the information given below. 

2. Purpose of the Drag——“The drag isa simple and inex- 
pensive device for maintaining certain types of roads, which, when 
wet, become rutted under traffic and which become firm on drying 
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out. It is also well adapted for producing a smooth and uniform 
surface on newly-constructed roads in which the material used for 
surfacing is earthy gravel, or some similar material. When the 
construction of the drag is discussed later, however, it will be 
obvious that it is essentially a maintenance implement and that 
its use in construction is distinctly secondary. It will also be 
apparent that roads which are very rocky or very sandy cannot 
be materially improved by its use. 

“ Properly used, at the right time, the road drag performs four 
distinct offices. First, by moving at an angle to the travelled way 
it tends to produce or preserve a crowned cross-section. Second, 
if used when the material of the surface is not compact and hard, 
it tends to reduce ruts and other irregularities in the road, by 
moving material from points which are relatively high, to those 
which are relatively low. Third, when used after rain, it acceler- 
ates the drying out of the road, by spreading out puddles of water 
and thus increasing the surface exposed to evaporation, Fourth, 
if the surface material is in a slightly plastic state, dragging smears 
over and partially seals the so-called pores which naturally occur 
in earthy material, and thus makes the road surface more or less 
impervious to water. The advantage of this smearing action of 
the drag will be more readily understood if a sample of the 
ordinary earth is examined under a magnifying glass. Such an 
examination will show that the earth closely resembles a sponge 
or honey-comb in structure and the desirability of closing the 
open pores will be readily apparent. 

“Tf used improperly or at the wrong time, the drag may do 
actual injury toa road. Dragging a very dry road, for example, 
serves to increase the quantity of dust and may do additional 
damage by destroying the seal produced during previous dragging. 
If, on the other hand, the road is very wet and muddy, the 
irregularities in the surface are likely to be increased rather than 
diminished by dragging. ” 

In the Forest Department the drag will not be of much use 
on a hard surface, like laterite soil nor on roads going along the 
beds of streams. 
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3. Construction—The drag may be made of iron; reinforced 
concrete or timber, both in the round and squared. The last named 
is the cheapest and most efficient and the three drawings in Plate 
52 give the plan and two elevations of the drag being used at 
present hy the Public Works Department. It can be very easily 
and cheaply repaired. It will be seen that it consists first of (4) 
two long runners 8'x8"x 4". These should lie parallel to each 
other, but one should project about 12’—16” beyond the other. 
Their extremes, therefore, will form a rhomboid. ‘They are bound 
to each other by (c) four struts, which are tennoned into the 
runners, three being at right angles and the fourth (@) at an angle 
of about 68°, Nailed on to these are (a) two planks 7’ x 8" x1" 
placed parallel to the two runners. On these the driver can stand 
when working the drag. To provide a cutting edge, an iron 
strap (¢) 8x 3#" x4" is bolted on to the lower half of the face of 
the front rnnner. The drag is drawn by means of (f) an iron 
or steel chain 8’—10'6" long, The links of this should be made 
of #" iron or 8" steel. This chain is attached to the front runner 
by means of two iron eye or hook bolts (4). On tothis chain 
is either a movable link or another chain (f) which clutches on 
tothe yoke carried by the bullocks or buffaloes. It will be scen 
that the moving of this link or second chain more or less from 
the middle of the first chain will cause the drag to skew in a 
corresponding degree. The drag should be made of a hard 
durable seasoned wood such as Pyinkado (Xyéia dotabriformis), 
Padauk (Prerocarpus macrocarpus), or Ingyin (Pentacme suavis). 
The cost of the drag in Pyinmana, including all ironwork, comes 
to Rs. 30. 

4. How to use the drag— The principal factor in successfully 
operating a properly constructed road drag, provided that the 
condition of the road is favourable, is skill on the part of the 
operator, Such skill can be obtained only by intelligent experi- 
ence in the use of the drag and no rules can be Jaid down which 
would enable an inexperienced operator to attain first class results, 
The following suggestions are intended, therefore, to serve rather 
asa guide to the judgment than asa criterion to be implicitly 
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followed. Under ordinary circumstances the ‘position of the 
hitching link on the draw chain should be such that the runners 
will make an angle of from 6o0°—75° with the centre line of the 
road, or, in other words, a skew angle of from 15° to 30° It is 
apparent that by shifting the position of the hitching link the 
angle of skew may be increased or diminished as the conditions 
require. When dragging immediately over ruts or down the 
centre of the road after the sides have been dragged, it is usually 
preferable to have the hitching link at the centre of the chain 
and to run the drag without the skew. When the principal pur- 
pose of the dragging is to increase the crown of the road, the drag 
should be sufficiently skewed to discharge all material as rapidly 
as it is collected on the runners. On the other hand, if depressions 
occur on the road surface, the skew may perhaps be advantageously 
reduced to a minimum, thus cnabling the operator te deposit 
the material, which collects in front of the runners, at such points 
as he desires by lifting or otherwise manipulating the drag. Many 
other examples of conditions which require modifications in 
the angle of skew might easily be cited, but these will readily 
suggest themselves to an intelligent operator as his experience 
increases. 

“The length of hitch is another very important consideration 
in Operating a road drag. In the drawings given before the 
second draw chain may be readily taken up or let out and the 
length of hitch thus inereased or diminished as desired. It is 
impracticable to prescribe even an approximate rule for fixing 
the length of hitch, because it is materially affected by the height 
of the team and the arrangement of the harness, as well as by 
the condition of the road surface. Experience will soon teach 
the operator, however, when to shorten the hitch in order to 
lessen the amount of cutting done by the front runner and when 
to lengthen it in order to produce the opposite effect. When the 
road surface is sufficiently hard, or the amount of material which 
it is desired to have the drag move is sufficient to warrant the 
operator standing upon the drag, while it is in operation, he can 
greatly facilitate its work by shifting his weight at proper times. 
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For example, if itis desired to have the drag discharge more 
rapidly, the operator should move towards the discharge end of 
the runners, This will cause the ditch end of the runners to 
swing forward and thus increase the skew angle of the deag, The 
operator may, of course, produce the opposite effect by moving 
his weight in the opposite direction, In the same way, he can 
partially control the amount of cutting which the drag does by 
shifting his weight backward or lorward as the case may be. An 
intelligent and interested operator will soon Icarn many simple 
ways by means of which he can easily control the different 
features of the work which a drag performs and_ he will also 
learn to utilise effectively every effort which his team exerts. 
Unskilled or indifferent operators, on the other hand, may do 
actual injury toa road by dragging it in an improper way and 
they generally waste a large part of the worl which their teams 
perform, Cases are not infrequently observed in which no care 
whatever has been exercised to see that the team is properly hitched 
to the drag, or to determine when the operator should ride and 
when walk. Very often the operator seems to think that the drag 
is, or at least ought to be, an automatic device and that his func- 
tion is merely to drive and ride. It is almost needless to say 
that under such conditions as these, the road drag usually proves 
a failure.” 

5. When to use the drag“ Xt is fully as important that a road 
be dragged at the right time, as it is that the dragging be properly 
done. Furthermore, the difficulties involved in prescribing definite 
rules for determining when dragging should be done are equally 
as great as those already encountered in attempting to define how 
it should be done. Only very general statements concerning this 
feature of the work can properly be made here, and much: must 
be left to the experienced judgment of those who decide when the 
dragging of any particular road is to be started and when it is 
to be stopped. : 

“The rule frequently cited, that all earth roads should be drag- 
ged immediately after rain, is, in many cases, entirely impracticable, 
and is also very misleading because of the conditions which it fails 
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to contemplate, It is true that there are many road surfaces 
composed of earth or earthly material, which do not become very 
muddy under traffic, even during long rainy seasons ; and, since 
such surfaces usually tend to harden very rapidly as soon as the 
weather clears up, it may be desirable to drag roads of this kind 
immediately after a shower of rain, Such roads, however, would not 
ordinarily need to be dragged after every rain, because of the strong 
tendency that they naturally possess of maintaining their shape. 
On the other hand, many varieties of clay and soil tend to become 
very muddy under only light traffic after very moderate rain, and 
itis evident that roads constructed of such materials could not 
always be successfully dragged immediately after a shower of rain. 
Sometimes, in fact it may be necessary to wait until several con- 
secutive clear days have elapsed after a long rainy spell before the 
road has sufficiently dried out to keep ruts from forming almost as 
rapidly as they can be filled by dragging. In many cases of this 
kind, however, it is possible greatly to improve the power of the 
road to resist the destructive action of traffic during wet weather 
by repeatedly dragging it at the proper time. Well-constructed 
loam roads should not often become muddy after they are once well 
compacted. They may become seriously rutted, however, under 
heavy traffic during rainy weather, and are almost sure to need 
dragging several times each year. Such roads should ordinarily be 
dragged as soon after a shower of rain as practicable, as otherwise 
the surface soon becomes dry and hard so that it is necessary to 
do considerably more dragging in order to fill the ruts. Further- 
more, the material which the drag moves will not compact readily 
unless it contains a considerable amount of moisture. 

“ Gravel roads can be effectively maintained with a road drag 
only when the gravel composing the surface is pure-grained and 
contains a considerable quantity of clay or earth. Gravel road 
surfaces; in. which this condition prevails, not infrequently get 
badly out of shape during wet weather and may sometimes require 
considerably more attention than other well-constructed roads. 
The time for dragging gravel roads is unquestionably while they 
are wet, In fact, the best results are sometimes obtained by 
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doing the dragging alter the road has become thoroughly soaked 
and while it is still raining. ¥ 

“In general, it may be said that the best time to drag any © 
type of road is when the material composing the surface contains 
sufficient moisture to compact readily after it has been moved 
by the drag and is not sufficiently wet for the traffic following the 
drag to produce mud,” 

In Pyinmana where the average rainfall is about 50 inches per 
annum, dragging is done from the rst July to the 31st October. 
It is believed that orders have been given that the dragging is not 
to be done during a heavy shower of rain. 

6. Cost of dragging —This being the first year in which the 
Public Works Department has used the drag, no information can 
be obtained as to the cost of its use. In America, too, in spite of 
the fact that road drags have been widely used there for some 
time, no reliable data as to ita working cost is available, This cost 
will necessarily vary according to the locality, climatic conditions, 
labour available, and traffic conditions of each place and no general 
deductions can be given. It has, however, been definitely found 
in America that “no cheaper method than dragging has ever 
been devised for maintaining those types of roads for which the 
drag is adapted.” In one country, in the United States, the cost per 
mile for dragging an earth road eight miles long came to about 
Rs. 11, In Pyinmana, the following is the way the drag is being 
used. All very deep ruts and hollows are first filled up by coolies, 
side drains are made, and the road is roughly cambered. The drag 
is then brought on, It is worked by a pair of bullocks or buffaloes 
harnessed on toa yoke. These animals are hired from one of 
the neighbouring villages. They work in the morning and in the 
evening and cost about Rs. 40 per mensem. The drag is at present 
being used on the worst parts of the road only. In the writer's 
estimate one drag can easily be utilized for eight miles of road. 
The drag need not travel the whole distance in one day, but can, 
for example, do the first mile for a week, then the second for the 
next week and so on until after finishing the eighth mile in the 
eighth week, it will return to the first mile and work on that again 
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for a week. As the drag can be worked for four months in the year 
(from July to October) or roughly sixteen weeks, eath of the eight 
miles of road will be repaired for two full weeks. Taking the cost 
at Rs, 40 per mensem and the annual working period for four 
months, the total cost per year for the eight miles of road will 
cone to Rs. 160 or Rs. 20 per mile. This will only be for the 
first one to three years, as after that titne, the roads should be so 
well improved and consolidated that only the bad portions need 
be attended to in future years and the drag could then serve a 
length of over 20 miles of road. It is recognized that a certain 
amount of cutting, levelling and filling up will, in any case, have to 
be done by extra coolies. If, however, the road has been aligned 
and drained properly in the first instance, the cost of this extra 
labour will be very small. Labour will always be easily available 
as the job being a comfortable one, appeals to Burmans. Also, as 
the drag is about 2 cwt, in weight, its dragging does not entail 
much of a strain on the bullocks or buffaloes. 

Conclusion—To summarize a few of the principal points 
which have been explained at length above: 


(a) “The road drag is the simplest and least expensive 
contrivance” yet devised for keeping the surfaces of 
roads in good repair. The drag itself is also easily 
repaired. 

(4) It can be used for constructional purposes, inasmuch as 
it will dress the surface of the made road, but it is 
essentially a maintenance instrument. 


(2) It can, however, only be used on unmetalled roads, and 
these too must not be very hard such as those on a 
laterite soil or very loose such as those along the 
sandy beds of streams, 

(d) To work the drag successiully, it is a seme gua non 
that the operator should endeavour to make himself 
au fait with the instrument. If he simply drives and 
does not work it, his work may do more harm than 
good, 
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(e) The time to use the drag profitably will vary in different 
localities and under different conditions. It may, 
however, be here laid down that “the working time 
should be when the material composing the road 
surface is sufficiently moist to compact readily under ~ 
traffic after it has been moved by the drag and does 
not contain sufficient moisture for the traffic following 
the drag to produce mud.” In Pyinmana, the working 
season is from the Ist July to the 31st October of 
each year, 

(f) The cost of working the drag will vary in different 
places, It is estimated that for the first year of use, 
a drag can be easily employed on a length of eight 
miles of road, This will give each mile a dragging for 
two weeks (not consecutively) per year and wiil cost 
about Rs. 20 per mile. After the first one to three 
years, when the roads have been improved and con- 
solidated by the dragging, the instrument can be used 
on the bad portions only and will therefore serve 
over twenty miles of road in one working season, 
This will reduce the cost appreciably, 


ARBORICULTURE. 


IEL—GRASS UNDER TREES. 
BY F, TRAFFORD, I.F.S. 


[Part I on“ The Mound and Pit Method of Planting” appeared in 
May 1916.) 

A series of experiments conducted at the Duke of Bedford's 
fruit farm at Woburn over a period of sixteen years demonstrated 
beyond all doubt that when grass is allowed to grow on the soil 
in which trees are cultivated it not only checks growth but actually 
poisons the roots and may even kill the trees outright. These 
effects were found to be due to a poisonous substance produced by 
the grass roots and not to soil impoverishment. A note published 
in the Journal of Forestry for July on the growth of young ash 
trees in grass land at Oxford arrives at similar conclusions. In 
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March 1910, 120 young ash trees were planted at three feet intervals. 
The area was divided into two equal portions, one being sown with 
grasses and clover and the other kept free. The growth of the 
trees on the grassed land is found to be poor in comparison with 
that of the trees on the bare land. 

The same effects can be traced in India in connection with the 
growth of trees. 

I have in mind an instance of a coniferous plantation in India, 
which for years made little or no apparent progress ; a time came, 
however, when the lower side branches met and killed the grass 
between them, the result was an extraordinary spurt in the growth 
of the plants, 

Tea planters aré very much alive to the benefits conferred by 
frequent hoeing and no grass is ever found in properly kept tea- 
gardens in India. 

Road-side trees when they ate considered to be out of reach 
of damage and drought are, as far as their roots are concerned 
usually allowed to struggle on without further assistance. There 
is no doubt, however, that the hoeing up of the grass particularly 
during the rainy season would help the growth of such trees 
especially in the pole stage. 

One of the main difficulties confronting a Forest Officer is that 
pertaining to grass. Heavy grazing does not kill it and grazing is 
of itself injurious to tree-growth on account of the way in which 
the fect of cattle consolidate and so prevent the aeration of the 
upper layer of soil, If the grass is allowed to grow, it is a source 
of danger from fire, and if such areas are protected from fire the 
débris produced by the dying down of the grass annually not only 
offers a considerable barrier to the seed reaching the ground but 
undoubtedly forms tle worst possible medium for the germination 
and growth of the young seedlings in the first instance. 

Plantations have frequently proved failures owing to the 
fact that they have been expected to fend for themselves at too 
early an age. A plantation is started and kept weeded for some 
four or five years, the trees are then considered sufficiently welt 
established to cope with the grass because they are tall enough 
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not to be smothered by it. The factor of poisoning not having 
been taken into consideration, the young saplings make little 
progress, many die out and the plantation is written down a 
failure. 

The constant uprooting of all grass until such time as the 
trees composing a plantation have killed it out is undoubtedly a 
formidable undertaking and would ordinarily put the formation of 
plantations outside the sphere of practical forestry. Where the 
soil is fairly good, resource may be, and is frequently had to agri- 
silviculture. In many places there is sufficient humus in the soil 
to ensure a short rotation of field crops after which the land lies 
fallow. There should be no great difficulty in getting up a fairly 
valuable crop of timber trees during the period the ‘soil is being 
cultivated. The next step is either the opening of the fallow land 
te grazing or allowing grass to come in. 

It may be noticed that when cultivation ceases the growth of 
the plantation does not continue to flourish. 

This is due in part to the injurious effect on the aeration of 
the upper layer of soil produced by the fect of cattle. That this 
is not the main factor, however, is proved by those instances in 
which the grass has been preserved as a source of fodder for stall 
feeding, Here the growth of trees is no better and some other 
cause must be looked for. It may be presumed with a fair 
amount of certainty that the poison exuded by the roots of grass 
is responsible for the subsequently stunted appearance presented 
by the tree-growth. The remedy for this must be looked for in 
the substitution of some form of perennially herbaceous or woody 
undergrowth to take the place of grass, The selection of the 
species must depend on the climate and local conditions generally, 
and there should be no difficulty in finding the antidote. 

In a moist climate Macaranga sp. is a wonderful tree for coming 
up in grass and killing it out. It is comparatively short-lived, 
and as it has a very soft wood it can easily be prevented from 
suppressing the principal species. Sunn (Crotalaria) comes up 
very densely and would kill any grass. Saplings should be over 
six feet in height however to compete with it. 
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Strobilanthes sp. might be tried on hilly ground, and there 
are many hardy species of herbaceous perennials such as species 
of Cesalpinea which would form a sufficiently dense carpet to kill 
out grass. Lantana, though probably effective where it can be 
readily controlled in small plantations surrounded by cultivation, 
can hardly be recommended for general use in forest areas. In 
fact any hardy gregarious species would have to be carefully 
watched that it did not get out of hand. Macaranga sp. above- 
mentioned, once used as a nurse for Sal, earned a very bad reputa- 
tion in that owing to oversight it was allowed to suppress the very 
trees it was intended to foster ; as in the case of many remedies, a 
good servant became a bad master. Neglect in one rainy season 
alone, in restraining the exuberant growth of the foster parent, may 
undermine the work of years. Frequent changes of Divisional and 
Range Officers are detrimental to artificial reproduction. In the 
stress of assimilating the strange conditions of a somewhat unwieldy 
entourage a new Forest Officer may very well overlook experi- 
mental cultural operations undertaken by his predecessor. 

Experimental operations to ascertain suitable grass-killers 
may well be undertaken in those Forest Divisions where natural 
reproduction is so tardy as to border on failure. It should, however, 
be borne in mind that a species which is suitable in one place may, 
for climatic or other reasons, not be suitable in another. 
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“THE TREE OF THE KNOWLEDGE OF GOOD AND EVIL.” 
BY H. ROBERTSON, 


Kurna, a small town, situated at the confluence of the rivers 
Tigris and Euphrates, about 45 miles from Basrah, is reputed to 
be the original site of the “Garden of Eden.” In this town, at 
the present day, may be seen a solitary A/bizeia Lebbeh tree, or 
rather the remains of one. Local tradition has it that this tree 
is the identical one, the fruit of which Eve is popularly supposed 
to have tempted Adam to partake of, or, in other words, “The 
Tree of the Knowledge of Good and Evil.” 

The stump, as it now stands, is about 10 feet in height with a 
girth of about 7} fect, the top part was recently blown off by the 
wind. Dry rot had apparently set in some time back. Of course 
there can be absolutely no truth in the tradition, but it would be 
interesting to know why an Albizzia, in particular, should be given 
this distinction. The only possible explanation I can offer is 
that it is probably the oldest tree, as it certainly is the largest to 
be seen for miles around. 
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EXTRACTS, 


EUCALYPTUS SUITABLE FOR PLANTING IN INDIA. 

The following extract from the last Report on the Lawrence 
Gardens, Lahore, will be of interest to those who contemplate 
planting Eucalyptus in this country :—~ 

“The Eucalyptus experiments which were started five years 


Eucalypius. 


planting in the plains. 


ago have now gone far enough to show 
definitely the species which are worth 
The following species have been selected 


from over 100; they are given in order according to their 


merit -— 


1. Eue. tereticornis 


2 4, mdis 
3 ay Tostrata 
4  »  citriodora 


543 melanophloia ... 


6. 4, paniculata 


9. yy cxebra 
8.4, saligna 
9.4, melliodora 


10,4, hemiphloia 


1.4, robusia (Swamp 
mahogany). 


For general planting. 

For quick growth and saline soils, 

Similar to No. 6, but act quite so clean in growth. 

Good as a specimen tree, but mot for general 
planting. 

A rough bark tree with very different foliage to most 
Encalypti. 

A rough barked, fine fotiaged tree, of free growth ; 

~ requires a slightly moister place than Lahore ; 
does well at Amritsar, 

Very similar to £. panictilata. 

A good variety for moist places. 

This tree promises weil, but cannot be recommended 
with any confidence, as there are no old trees in 
the Province. 

Growth rather poor in the first two years, but soon 
becomes erect and vigorous, 

Can only be recommended for swampy localities.” 
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DYE FROM CAROB TREE WOOD. 


An Argentine joint stock company, with $425,000, authorized 
capital, has been organized under the name “ Compania Argentina 
de Materias Colorantes,” to produce dyes from the wood of the 
carob tree, treated in accordance with a new process discovered 
and patented by Dr. J. A. Dominguez, of Buenos Aires. The 
“Qi, Paint and Drug Reporter” states that the colours produced 
are khaki and fawn, and other colours obtained by combination. 
A factory has been erected at Santa Fé, and manufacture is to 
begin immediately.—[Oz/ and Colour Yrades fournut.] 


[The Carob tree, Cerafonia Siligua, is indigenous in the countries bordering on 
the Mediterranean. It has been extensively introduced into India and has became 
naturalized in the parts of the Punjab and Salt Range.—~Ev.] 


TIMBER-WORKING IN BRITISH INDIA, 


The following particulars regarding the employment of timber- 
working equipment in British India, and the possibilities of increas- 
ing the market therefor, are taken from a report to his Government 
by the Canadian Special Trade Commissioner, Mr. H. R. 
MacMillan, published in the July 3rd issue of the Weekly Bulletin 
of the Department of Trade and Commerce at Ottawa, and 
reprinted in the Board of Trade Journal :— 

Axes, Saws, etc—The local demands for timber are so great 
in most parts of India thata large proportion of the wood is cut 
in the forest by the persons who intend to use it. In such cases, 
and even where timber is cut ona fairly large scale for shipment 
to market, only the simplest tools (smal! locally-made axes with 
straight handles, adzes and whip-saws) are used. Though con- 
tractors and Government Departments have endeavoured to intro- 
duce the same type of axe asis used in Canada, together with 
cross-cut saws, they have failed in most instances to overcome 
the conservatism of the natives. It has been demonstrated by 
actual trial, however, that inexperienced natives working with 
cross-cut saws can accomplish more and better work than 
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experienced men with axes. Forest officers, in making timber sales, 
are exercising steady pressure with the object of introducing the 
type of saws and axes used in Canada, and the market for these 
articles throughout India may be expected to improve slowly. 
American logging tools are now generally used in Burma, the 
most popular type being a 3 ]b. axe, which sells, without handle, for 
2s, 3d. retail, All axes used are single-bitt. The cross-cut saws 
used are chiefly of United Kingdom manufacture. 

Sawmill Equipment—The saw-mill equipment is almost 
exclusively British, All the breaking down is done with circular 
saws setin rack benches. Solid tooth saws are used, 48in. to 
72in. in diameter. Frame-saws are used for splitting heavy 
squares and cutting planks. All other operations are performed 
on bench saws, One mill cutting 18,000 board feet of teak per 
day had, in addition to four rack bench breaking down saws and 
four frame gang saws, sixty circular bench saws. Such a mill 
organization is rendered possible only by the cheap labour, 7}a. 
to rod. per day per man, and the very high profits in teak, As 
profits from teak decrease, and the proportion of other woods 
utilized increases, it will be necessary to introduce more efficient 
machinery. 

The imports of saw-mill and wood-working machinery into 
British India in 1914-15 represented a value of £23,763, of which 
the United Kingdom contributed £22,492 worth, the United States 
£459, and Germany £565. Practically the whole of this trade 
consists of axes, cross-cut, whip, and circular saws, stationary and 
rack saw benches and simple planers. 

Logging Engines—The manufacture of teak for export is 
still one of the greatest industries in the whole of Burma. The 
average annual outturn is about 300,000 tons or 180,000,000 
board feet. Teak grows scattered in the forest, and the logs, 
which average one ton in weight, and reach a maximum of 
three tons, must be dragged on the average three miles to streams. 
Up to the present the dragging has been done by clephants, but 
the large companies operating in teak and the Government of 
Burma, which works departmentally large areas of teak forest, 


1916} EXTRACTS 565 
are desirous of introducing machinery to supplement or replace 
the elephant. Nearly all Jogging in Burma is as yet confined 
to areas .distant from railways. The high cost of elephant power 
is leading timber workcrs to hope for the development of a port- 
able machine that will travel under its own power thirty to forty 


miles from the railway.—[ Timber Trades Journal] 


SAW-DUST FOR EXTINGUISHING SMALL FIRES. 

The British Fire Prevention Committee, of 8, Waterloo Place, 
Pall Mall, London, S. W., have recently carried out a series of 
tests, the results of which tend to prove that saw-dust intimately 
mixed with bicarbonate of soda and applied in bulk has certain 
advantages over sand and similar materials as an extinguishing 
medium for comparatively small fires occasioned by the ignition 
of the vapour of petroleum spirit (petrol) and other inflammable 
liquids. 

When saw-dust is applied to the surface of a liquid it will 
float for some time, thus excluding the oxygen of the air and 
smothering the fire. Ordinary saw-dust, as obtained from saw-mills, 
is the most suitable for this purpose. It must be free from 
shavings and chips of wood, but it does not require to be either 
specially dried or to contain added moisture. 

The addition of bicarbonate of soda, although not essential, 
is advantageous, Under the action of the heat from the burning 
liquid, carhonic acid gas is given off from the bicarbonate of soda 
adhering to the floating saw-dust, and, accordingly, close to the 
source of the fire, The gas given off under such circumstances 
slightly assists in extinguishing the fire. Bicarbonate of soda is 
readily obtainable at a very small cost. 

The Committee have found an effective proportion of bicar- 
bonate of soda to saw-dust to be 10 lb. to 1 bushel (or, say, 12 Ib.) 
of saw-dust. 

Any form of bin, such as a dust-bin or corn-bin, can be used, 
but a specially suitable bin for the mixture can be made of 
sheet iron, having a base agin. square, sides 3ft. 6in, high, top 
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18in, squate, so that the sides slope slightly. The top should be 
arranged for filling purposes, and at the bottom of one side there 
should be provided a hinged door 16in, wide and 2tin. deep, 
held up by buttons, the hinges being at the bottom ; on unfastening 
the door, it should fall on the floor, forming a convenient opening 
for easily shovelling out the mixture. Such a bin would hold 
about 8 bushels, and it should be kept in a convenient and 
casily accessible position, as near the petroleum spirit, etc, 
as possible. © 

Any form of shovel or scoop can be used. Preferably it 
should have a long handte with a large scoop, that suggested having 
ahandle 4ft. long, with a scoop iin. wide and 1§in. long. In 
order that the shovel should be always handy, it is suggested 
that suitable provision should be made for holding it on 
the bin. 

The mixture to be thoroughly effective should be applied not 
only in bulk but rapidly and systematically, the object being 
to produce what may be termed a lateral “ curtain ” or scythe 
effect. 

Note as to limitation.—The Committee wish to emphasize the 
fact that so far their investigations have been limited to small quan- 
tities of inflammable liquids not exceeding two gallons, and the 
areas over which they were spread did not exceed six feet square, 
These conditions are met with in motor garages and hangars, for 
which, in the opinion of the Committee, the proposed mixture 
is applicable and economical. 

The Committee take the opportunity of indicating that their 
tests showed that the application of this mixture or any similar 
mixture in small quantities from tubes or canisters does not give 
satisfactory results [Timber Trades Journal. 
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THE FOREST RESOURCES OF NEWFOUNDL. AND, 

To all who have a live interest in the two disturbing ques- 
tions—forest denudation and the exigencies of the pulp industry— 
the Paper by Sir Daniel Morris on the Forest Resources of 
Newfoundland, read before the Royal Society of Arts, will provide 
food for much consideration. Why should there be a shortage of 
either timber or of paper pulp in an Empire with such resources as 
are possessed by England? The answer is that England has 
more of Empire than she has been able to assimilate up to the 
present time. She has neglected her own vast resources and 
depended on those of other nations, and it is only when some of 
these have become active enemies and the sources of supply from 
them have dried up that England has begun to realize dimly that 
she might have done without them, and it was worth while trying 
how far she might develop some of her own industrial wealth 
for her own needs, The case of Newfoundland is a case in point, 
Here is a colony, one of the oldest of the mother-country, possess- 
ing a population all of purely British descent, loyal to the mother- 
country to the backbone, a colony with a perfect wealth of forest 
land, and here is the mother- -country only a few days’ easy sail 
from the colony, reduced to real straits for two great essentials of 
her industries—pit props to keep her coal supplies going and 
paper pulp to keep her literature going—to say nothing of the 
other uses to which paper of high and low degree is put in these 
days. 

"We all associate Newfoundland with fog and gloom, extreme 
cold and poverty; but what does Sir Daniel tellus? The island 
is not near as cold as Canada, the thermometer rarely indicates 
higher than 70° F.or much below zero; it is very picturesque, 
offers excellent sport, has a healthy climate, is well provided with 
tivers and lakes and water power, has extensive forests of useful 
timber, is rich in minerals and has withal over three million acres 
of good agricultural land. The area of the island exceeds that of 
Ireland by 11,000 square miles but there are only 243,000 inhabit- 
ants to occupy it, an industrious, temperate and well-to-do people 
‘Who have so far stuck to fishing, mining and forestry and practically 
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left agriculture severely alone. The cod fisheries of Newfoundland 
are the largest in the world, and its deposits of hematite iron are 
the finest to be found in any of the British Dominions with, 
perhaps, one exception—those at Iron Knob and Iron Monarch ‘in 
South Australia. There are 10,000 square miles of timbered land 
on the island, much of it containing an excellent quality of white 
pine (Pinus strobus) which is sawn into lumber and has been used 
up rather freely, so that it is now becoming expensive. The red 
pine is suitable for sleepers; the black spruce is used for paper 
pulp and is reported to be “the best material for pulp-making 
there is”; the spruce lumber is of exceptional quality, is used 
locally for general building purposes, for ship and boat-building, 
and, in the case of the smafler fir and spruce, for pulp. And 
besides the above, there are various other timbers of less value 
used both for pulp and other purposes. For the production of 
Jumber there are 12 large saw-mills in operation and there are 120 
small mills for minor productions such as cooperage stock, barrels, 
shingles and laths. 

|, That Newfoundland is an excellent centre for pulp mills may 
be concluded from the history of the Anglo-Newfoundland 
Development Company. This enterprise, known shartly as. the 
A.-N. D. Company, spent three years in searching fora suitable 
centre far pulp manufacture, and after testing the resources of 
Norway, Sweden, Canada and other countries selected Newfound- 
land as the most promising, and there secured a forest area of 
3,400 square miles.in the centre of the island. For power they 
have the.Grand Falls on the Exploits River, and for transport 
they have the same river down to tide water at Botwood, At the 
time these mills were completed (1909) they were the largest and 
most up-to-date in the world ; in 1912 they were turning out 200 
tons of newspaper per day and in addition 30 tons of ground pulp 
for export. The capital sunk in the concern is £1,668,653 and the 
Jabour force employed in logging operations is 1,500 distributed 
among 80 canips in the forest. It should here be stated that these 
mills use balsam fir freely for their pulp, a timber which was at 
one time considered ynsuitable but has come into favour for pulp- 
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making only in the last ten years. It is said that possibly more 
than half their pulp is made of this timber though they themselves 
report it is not near as good as black spruce, and it is difficult to 
obtain a good finished surface on paper, made entirely. from it. 
At these mills both mechanical pulp and sulphite pulp are made 
and mixed for newspaper manufacture, or are, after mixing, rolled 
into sheets of pulp, packed in bales and exported. The newspaper 
is made in sheets of various widths from 112 to 152 inches, and 
is rolled on reels properly wrapped and*protected for shipment to 
‘England, At the mills a well-built town has been established 
containing 2,500 inhabitants; and besides this population a large 
fishing population does the logging work for the Company during 
the winter months. Expenditure in wages and salaries alone 
amounts to £175,000 to £180,000 per annum. 

: The part Newfoundland is now playing in the supply of. pit 
timber for coal mining is of special interest. Jt will be remembered 
that when war broke out Great Britain was plunged in serious 
anxiety by the stoppage of these supplies which came for the 
‘most part from the Baltic Provinces, Her annual consumption 
was 44 million tons valued at § million pounds. A Commission 
of Enquiry was then sent to Newfoundland which reported in 
December 1914 that the colony was capable.of supplying to the 
extent of one-half the quantity that had been received from the 
Baltic. Arrangements were therefore made immediately and a 
trade has been established which has already relieved the situation 
and is likely to continue on a permanent footing, 

"An important consideration in connection with Newfound. 
land is that owing to its moist climate reproduction is very rapid 
and the rotation of forest exploitation is consequently unusually 
short. There are situations in which it may be put at’ 15 years 
in the case of wood-pulp timber ; for the whole island an averagé 
of from 30 to 50 years may be taken. Nor is there any doubt 
that were the forests scientifically regulated, as in India, they 
would be made capable of indefinite reproduction, This isa 
point now receiving official atterition. It reads strangely that 
the pulp industry of Newfoundland was _ started by people who 
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foresaw in 1905 the war that came in 1914, and they are now 
reaping the reward of their prescience. The island is actually 
nearer to Britain than the Baltic regions whence supplies used to 
be received, and so it is unlikely that the Newfoundland trade 
will ever languish in favour of the Baltic trade, This is only a 
single instance showing what the mother-country can do to 
develop her own colonies and make her commerce and her in- 
dustries self-contained, ,It required a crisis to show the real 
worth of Newfoundland ; she is open to much further colonization, 
and when she is properly occupied will become a new sinew to 
aid the mother-country should war again demand the co-operation 
of her colonies. We cannot say that this country has been turned 
to in any notable way in the hour of need, except that her jute 
productions have been used toa much larger extent than ever. 
Her manganese and tungsten ores are crying out for further 
development, and there is reason why she ought not to become 
the centre of a ship-building industry. Let us wait and see what 
the outcome will be of the labours of the Industrial Commission.— 
[Indian Engineering] 


THE CONIFERS CURSE. 
BY R. E. TAFT. 

‘One pleasant day in June, a matter of twenty years ago, a 
party of sightseers were strolling through a dense forest of spruce 
and pine in the Rocky Mountains. A young man suddenly 
stopped, set his foot on a decaying log and delivered a few ill- 
chosen and evidently hasty remarks, 

A “splinter” had penetrated the toe of his shoe and caused 
some inconvenience to one of his pedal extremities incased therein. 

The writer, with an accumulated mountaineering experience 
‘of fifteen years, was prepared for such emergencies, and with a 
small pair of steel pincers soon removed the “splinter,” which 
proved to be a porcupine’s quill. 

While this “surgical operation” was in progress a little girl 
with curiosity and sympathy equally divided, came rushing down 
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the mountain side, An unnoticed bush caught her feet and sent 
her headlong upon the ground. Scream upon scream of agony 
‘rent the atmosphere and the writer’s pincers were again called 
into action to extract two porcupine quills from the palm of one 
hand and a dozen more from her body and clothing. 

Five years previous to this time a hunter had emptied both 
barrels of a shot gun into a belated porcupine. 


As time passed, his adamantine and seemingly imperishable 
barbs had become scattered over about ten square rods of ground 
to the inconveniences and results aforesaid. 

A few minutes later the party came upon a huge spruce tree 
with a large. section of the trunk near the ground showing clear 
and white in the rays of sunlight that shot through an open space 
in the forest. 

The porcupine that had chosen the inner bark of the tree for 
his midday lunch stopped his work to gaze with apparent wonder 
at the intrusion upon his domain. 

A well-directed pistol shot put an end to his depredations, 

_ The death-dealt tree was one of hundreds noted in the course 
of the day that brought from one of thé company the query of, 
“What is a porcupine good for’? In the good old orthodox days 
the inquiry would have been dismissed with the simple statement 
that all things were created fora beneficent purpose; that the | 
purpose became apparent upon close investigation, he close 
investigations of those days brought the conclusion that the fly 
was a scavenget that preyed upon and destroyed disease-breeding 
filth—that the mosquito removed bodily impurities that lodged 
near the human epidermis, 

The science of the day has upset and revised those old 
theories and a war of extermination is now being waged upon 
those pests. 

An acquaintance with and study of the habits of the porcupine, 
extending over a generation of time, has convinced the writer that 
this rodent has not one redeeming trait, nor can a good reason 
be given why he should be permitted to exist. Like his brethren, 
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the gopher, the rat and the mouse, he should be billed for 
extermination, 

In furtherance of this belief 1 began a warfare upon the 
species with gun, pistol and trap and found at the end of adozen 
years that no inroads had been made upon the number in my 
vicinity. : 

Every day or two I would find a tree girdled near the ground 
or denuded of bark to the top. In one instance 1 measured off 
a block of ground 50 by 100 feet and found forty-two out of 
fifty-seven trees therein destroyed by porcupines. Their nocturnal 
habits made it out of the question to rid a neighbourhood of them 
by shooting, while traps can only be used at the entrance of their 
‘dens. There are but two months in the year (May and June) 
that they are found at large in daylight, and dens are used only 
while breeding or during cold weather, In summer, their nights 
are spent in foraging and with the approach of daylight they take 
refuge under a log, rock, clump of sage brush or grass for 
the day. In the latter retreat they are a constant menace to 
stock, 7 : > 

“A frequent sight in our mountain grazing areas is a cow 
bé steer (with nose fairly bristling ‘with quills due to animal 
having suddenly thrown its head down into a clump of grass 
or bushes only to land upon the barbed back of a slumbering 
porcupine, 

Nor is this all—the animal is extravagantly fond of salt. 
Anything containing the slightest taint of salinity is food for his 
teeth, A prospector’s tool handles, ropes, ore buckets, etc., are 
speedily gnawed to pieces, while the homes of all mountain 
residents are rarely free from their nightly maraudings from spring 
till fall, For years the writer obtained some relief from their 
depredations by the use of a shotgun or six-shooter at all times of 
night, but the annoying destruction to buggies, sleighs, boxes, 
barrels, etc, went on, and the work of burning their bodies and 
clearing the premises of quills was still more exasperating—for 
when a porcupine is shot or struck with a missile or club the quills 
fly in all directions—a fact that probably gave rise to the story of 
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our grandfathers that a porcupine possessed the power to throw 
his quills at an approaching enemy. 

Five years ago the writer moved into a newly completed house, 
but the quiet of night was soon disturbed by the grind and rasp of 
a porcupine’s teeth. I found that one of them had discovered 
something saline in the paint on a veranda railing. This gave me 
an idea and I carried it out in the following manner. A 
quart bottle was filled with strong brine anda sect of boards was 
thoroughly soaked with it. While still damp, strychnine was 
liberally sprinkled over them. These boards were distributed in 
two square miles of forest area and had the effect of completely 
ridding a half township of the pests. ° 

Some of these poisoned boards were placed in their winter 
dens; others were nailed to trees above the reach of horses or 
cattle or under trees whose low-lying limbs prevented stock 
from getting to them, while others were fenced in. The poisoned 
faces of those used in small tree areas were protected from rains 
and wet snow by boards nailed across the tops. 

The dead porcupine at the foot of the large tree was the 
third destroyed during May 1910, at an expense of about one. 
inch eaten from the side of the board. The tree was debarked 
by the rodents three years previously. .It was the only instance, 
where one of them was found near the boards. . 

Porcupines are very tenacious of life, but it can be taken as 
a certainty that when their teeth marks are found on the boards. 
a dead pest will be found in the vicinity. _ 

Complaints of the destructive work of these animals are 
heard from all sections of our country where conifers grow. 1 
have read of instances where tree owners were paying $100 for 
each porcupine killed on their grounds. 

The method I have used will quickly and cheaply put an 
end to their work, and I would not have given it to the public 
had I not reached the belief that this most repulsive of all animals 
should be condemned as a nuisance and its ravages minimized, if 
he is not entirely exterminated. This can be done by concerted 
action on the part of private owners, the special agents and 
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forestry officials in charge of the public domain—{ American 
Forestry.| : 


[It must be berne in mind that the porcupine of America is a climbing animal and 

as such has different habits and possibly also different tastes from those of the Indian 
porcupines, 
" "TE porcupines are to be poisoned in India with bits of board previously saturated 
with a saline solution and painted with strychnine, it would be advisable to insert such 
boards only in porcupine earths, otherwise various harmless animals, such as deer, etc., 
which are also fond of salt, Would be liable to be victimized.—Hon, Ep.] 


WOOD USED BY SHOE-MAKERS. 


The use of wood for shoe-making seems to be increasing, 
although no records are available to show at just what rate, The 
wooden heel is at present gaining ground on account of the high- 
heeled style in women’s shoes, More than a dozen factorics in 
Massachusetts manufacture them, and many turn out 500 dozen 
pairs per day. One firm has made wooden shoe heels continuously 
for 20 years. Sugar maple, paper birch, and beech are used, 
Shoe shanks that fit under the arch of the foot are made from 
wood for many shoes. Veneer of paper birch and sugar maple is 
used almost exclusively. Shoe pegs and “peg ribbons” are 
made from paper birch. The “ribbons” are long strips as wide 
as the peg is long, peeled from the log. They are fed intoa 
machine which splits offa peg and drives it as the shoe passes 
along through its process of manufacture. Wooden soles are 
used around furnaces and where workers are on hot floors, 
Cottonwood, basswood, willow, maple, birch, and beech are all 
used, There are small factories in the United States that make 
one-piece, all-wood shoes. Cottonwood is preferred, but basswood 
maple, and birch are also used.—[ T?mber Trades Journal] 


